




















































































































Ä6HLW HWOLFKHQ -DKUHQ HWZDV HLQGULQJOLFKHU HLJHQWOLFK DEHU VFKRQ LPPHUZLUG GLH9HUEHVVH
UXQJ GHU 3UREOHPO|VHIlKLJNHLW XQG GLH 6FKXOXQJ KHXULVWLVFKHQ 'HQNHQV LP XQG GXUFK GHQ
0DWKHPDWLNXQWHUULFKW JHIRUGHUW³ $OOHUGLQJV ZHLVHQ QLFKW ]XOHW]W DXFK 9HU|IIHQWOLFKXQJHQ
LP=XVDPPHQKDQJPLW GHU%HULFKWHUVWDWWXQJEHUGLH7,06XQG3,6$6WXGLHQGDUDXIKLQ





GHQ XQG IU GHUHQ hEHUQDKPH PDQ HLJHQWOLFK GLH YHUZHQGHWHQ (UKHEXQJVPLWWHO XQG
NRQVWHOODWLRQHQNULWLVFKXQWHUGLH/XSHQHKPHQPVVWHVRZLUGGDULQGRFKHLQH.OXIW]ZL
VFKHQ /HKUSODQ$QVSUXFK XQG:LUNOLFKNHLW DXVIRUPXOLHUW GLH MHGHU VFKRQ HUOHEW KDW GHU
LQWHQVLYHUHQXQGÄJHVWUHXWHQ³3UD[LVNRQWDNWKDW
)U GLHVH .OXIW JLEW HV VLFKHU YLHOIlOWLJH *UQGH XQG HQWVSUHFKHQG ]DKOUHLFKH )RUGHUXQJHQ
XQG$QVlW]H]XGHUHQhEHUZLQGXQJ%HLVSLHOVZHLVHZLUGYLHOIDFKHLQLQDQJHPHVVHQHU:HL










PLWP|JOLFKHQ(OHPHQWHQ HLQHUQHXHQÄ$XIJDEHQNXOWXU³ DOVR LQVEHVRQGHUHQXUPLW IUGHQ
8QWHUULFKW JHHLJQHWHQPDWKHPDWLVFKHQ3UREOHPVWHOOXQJHQEHNDQQW ]XPDFKHQ'DVVGDUEHU
KLQDXVJHKHQGH$QVWUHQJXQJHQQRWZHQGLJVLQG]HLJWHVLFKEHLVSLHOVZHLVHDXFKLQ]DKOUHLFKHQ
8QWHUULFKWVYHUVXFKHQ GLH LP 5DKPHQ GLHVHV 3URMHNWHV YRQ /HKUDPWVVWXGLHUHQGHQ GXUFKJH
IKUWZXUGHQ
,Q GLHVHQ8QWHUULFKWVVWXQGHQ VROOWHGDV IROJHQGHPDWKHPDWLVFKH3UREOHPEHDUEHLWHWZHUGHQ































WHUQ (V VLQG JDQ] YHUVFKLHGHQH %HDUEHLWXQJVDQVlW]H XQG ±HEHQHQ XQG GDPLW HLQH
GLIIHUHQ]LHUWH$XVHLQDQGHUVHW]XQJDXFKPLWXQWHUVFKLHGOLFKHQ=LHOVWHOOXQJHQP|JOLFK8QWHU








'HU8QWHUULFKW IDQG LQ HLQHU YLHUWHQ.ODVVH HLQHU (UIXUWHU *UXQGVFKXOH VWDWW ,Q GHU .ODVVH
OHUQHQ  6FKOHU GLH LQVJHVDPW DOV VHKU OHLVWXQJVVWDUN HLQJHVFKlW]WZHUGHQ'LH6FKOHU
VLQGJHZRKQWLQ*UXSSHQ]XVDPPHQ]XDUEHLWHQ
=X%HJLQQGHU8QWHUULFKWVVWXQGHGHPRQVWULHUW-XGLWKGHQ]ZHLWHQXQGGULWWHQ)DOWVFKQLWWGD
EHLZLUG MHZHLOV YRU GHP:LHGHUDXINODSSHQ GHU ]XVDPPHQJHIDOWHWH3DSLHUERJHQPLW HLQHP







:HUGHQ VRIRUW QDFK GHU HUVWHQ )DOWXQJ GLH (FNHQ DEJHVFKQLWWHQ VR VSUHFKHQ ZLU YRQ HLQHP HLQIDFKHQ )DOW
VFKQLWW:HUGHQ GLH (FNHQ HUVW QDFKQ )DOWXQJHQ DEJHVFKQLWWHQ VR VSUHFKHQZLU YRQ HLQHPQWHQ )DOWVFKQLWW
2IIHQEDU VWLPPW GDV (UJHEQLV HLQHV QWHQ )DOWVFKQLWWHV PLW GHP (UJHEQLV YRQ Q KLQWHUHLQDQGHU DXVJHIKUWHQ
HLQIDFKHQ)DOWVFKQLWWHQEHUHLQ






















OHU KlWWHQ VLFK EHU GLH JHVDPWH8QWHUULFKWV]HLWPLW GHP)DOWSUREOHP EHVFKlIWLJW XQG YLHOH










]DKO GHU )DOWVFKQLWWH XQG GHU =DKO GHU /|FKHU ZXUGH NDXP QDFKJHGDFKW HV ZXUGHQ NDXP
9HUPXWXQJHQHQWZLFNHOWXQGYLHOOHLFKWQDFKWUlJOLFKEHUSUIWHVZXUGHQXUYHUHLQ]HOWQDFK







%HDUEHLWXQJGHV)DOWSUREOHPV OHLWHW6DELQHGDQQHWZDZLH IROJWEHU*Bisher hatte ich 
ja die Zahlen vorgegeben, nun sollt ihr aktiv werden. Ihr sollt jetzt 
selbst eine solche Zahlenreihe finden und dann fortsetzen.*15 
'LH HUVWHQ )DOWVFKQLWWH EHDUEHLWHW 6DELQH PLW GHQ 6FKOHUQ JHPHLQVDP 'DEHL ZHUGHQ GLH









EHQ'DUDQ VFKOLHW VLFK HLQH OlQJHUHGXUFKHLQ8QWHUULFKWVJHVSUlFKJHNHQQ]HLFKQHWH3KDVH
DQYRQGHPQXUHLQLJHDXVXQVHUHU6LFKWEHVRQGHUVZLFKWLJH$XV]JHZLHGHUJHJHEHQZHUGHQ
VROOHQ
Sabine: *Was würde passieren, wenn man ein siebentes Mal faltet und 
schneidet?* 
Susanne: *Dann sind es 77 Löcher, ich habe noch einmal geschnitten.* 
Thomas: *Vielleicht sind es 98 Löcher, wenn es sich immer verdop-
pelt.* 
Sabine: *Aber hier vorn [Lochzahlen zu vorherigen Faltschnitten] hat 
es sich ja auch nicht verdoppelt, das kann also nicht sein.* 
Chris: *Vielleicht sind es 70 Löcher. Ich habe 21+49 gerechnet.* 
Sabine: *Aber gilt denn auch 9+21 = 49?* 
Anne: *183 Löcher, ich habe wie vorn immer mal 3 gerechnet.* 
Sabine: *Und was kommt bei 3·9 raus?*
,P9HUODXIGLHVHU8QWHUULFKWVSKDVHOlVVWGDV,QWHUHVVHVHKUYLHOHU6FKOHUGHXWOLFKQDFKZDV
LQGLHVHP)DOODXFKGXUFKWHLOZHLVHPHKUPLQWLJH6WLOOHSKDVHQHUNHQQEDUZLUG
Konrad: *105 Löcher. Von 21+21 fehlen noch 7 bis 49 und 49+49+7 = 
105.* 
Sabine: *Probieren wir mal, ob das bei der vierten Faltung auch 
klappt. Das geht nicht!*

'LH0|JOLFKNHLW YHUVFKLHGHQHU)RUWVHW]XQJHQXQGXQWHUVFKLHGOLFKHU%HJUQGXQJHQZXUGH DOOHUGLQJVYRQ LKU
QLFKWWKHPDWLVLHUW










$QVRQVWHQZUGH VLH GLH ]XOHW]W GDUJHVWHOOWH 6FKOHUYHUPXWXQJ GLH MD GHU ,GHH GHV=XVDP
PHQOHJHQV ]ZHLHU )DOWEOlWWHU HQWVSULFKW VLFKHU QLFKW VR EDUVFK XQG QDFK GHU JHPHLQVDPHQ
'XUFKIKUXQJGHV VLHEHQWHQ)DOWVFKQLWWVDQHLQHP%RJHQ=HLWXQJVSDSLHUZLHGHUKROW]XUFN
ZHLVHQ
Sabine: *Wie könnte es denn jetzt weitergehen?* 
Konrad: *218 Löcher. Ich habe genauso gerechnet: 105·2+8, weil es die 
achte Faltung ist.* 
Sabine: *Aber wir hatten ja schon gesagt, dass das bei vorigen Fal-
tungen nicht klappt.*
$Q EHLGHQ GDUJHVWHOOWHQ 8QWHUULFKWVEHLVSLHOHQ IlOOW GLH 9HUQDFKOlVVLJXQJ JDQ] ZHVHQWOLFKHU
$VSHNWH DXI ,PHUVWHQZXUGHQ IDVW DXVVFKOLHOLFK VR]LDOHXQGDIIHNWLYH$VSHNWHGHV8QWHU
ULFKWVEHUFNVLFKWLJW -XGLWK OHJWH VHKUJURHQ:HUWDXIGLH0RWLYDWLRQGHU6FKOHUVLHYHU
VXFKWH GLHVH ]X.RRSHUDWLRQ XQG.RPPXQLNDWLRQ DQ]XUHJHQ 'LHV VLQG VLFKHU QRWZHQGLJH
9RUDXVVHW]XQJHQIUHLQHQTXDOLWDWLYJXWHQ0DWKHPDWLNXQWHUULFKWKLQUHLFKHQGVLQGVLHDOOHU
GLQJVQLFKW$QGHUVDOVLPHUVWHQZXUGHQLP]ZHLWHQ8QWHUULFKWVEHLVSLHOGLHVHOEVWYHUVWlQGOLFK
DXFK VHKU EHGHXWVDPHQ LQKDOWOLFKHQ $VSHNWH QLFKW ZHLWJHKHQG YHUQDFKOlVVLJW $OOHUGLQJV
ZXUGHLQGLHVHU8QWHUULFKWVVWXQGHGDV)DOWSUREOHPYRQGHU6WXGHQWLQULJRURVDXIVHLQHD
ULWKPHWLVFKHQ$VSHNWHUHGX]LHUWXQGGDPLWIUGLH6FKOHUIDVWXQO|VEDU
)U XQV GHXWHQ VLFK KLHU H[HPSODULVFK IDVW SDUDGLJPDWLVFK0HUNPDOH GHV5HDOLWlWVEHUHLFKV
8QWHUULFKWXQGGDUDXVUHVXOWLHUHQGH$QIRUGHUXQJHQDQGLH/HKUNUDIWDQ
“Das Unterrichten ist deshalb so schwer, weil es sich [nicht erst] bei 





5HDOLWlWVEHUHLFK8QWHUULFKW DOV GXUFK HLQH HQRUPH5HLFKKDOWLJNHLW HQJH9HUQHW]WKHLW GXUFK
,QWUDQVSDUHQ] XQG HLQH KRKH '\QDPLN JHNHQQ]HLFKQHW DQVHKHQ 1XQP|JHQ ]ZDU JHUDGH
DXFKHUIDKUHQH/HKUHUEHUYHUVFKLHGHQH0|JOLFKNHLWHQGHU.RPSOH[LWlWVUHGXNWLRQYHUIJHQ
$OOHUGLQJVGHXWHQVFKRQGLHRELJHQ8QWHUULFKWVEHLVSLHOHP|JOLFKH$XVZLUNXQJHQHLQHUXQJH







(LQ5HDOLWlWVEHUHLFK LVW GHU ]XJHK|ULJH7UDQVIRUPDWLRQVUDXPG K GLH0HQJHP|JOLFKHU=XVWlQGHXQGP|JOL
FKHU7UDQVIRUPDWLRQHQGHV5HDOLWlWVDXVVFKQLWWV'g51(5'g51(5HWDO0DQYHUJOHLFKHDXFKGDV
.RQ]HSWGHV3UREOHPUDXPV./,;.5$86(1(:(//6,021GHUXDEHL./,;XQG1(:(//








KRKH NDXP UHGX]LHUEDUH .RPSOH[LWlW DXV ZRULQPDQ DXFK HLQHP|JOLFKH8UVDFKH IU GLH
JHULQJH9HUEUHLWXQJHLQHVGHUDUWLJHQ0DWKHPDWLNXQWHUULFKWVVHKHQNDQQ
$OVHLQH.RQVHTXHQ]ZLUGYRQ'LGDNWLNHUQQDWLRQDOXQGLQWHUQDWLRQDOHLQHVWlUNHUH2ULHQWLH
UXQJ DXFK GHU /HKUHUDXVELOGXQJ DQ 9RUVWHOOXQJHQ ]XU 8QWHUULFKWVNRPSOH[LWlW JHIRUGHUW
%HLVSLHOVZHLVHIKUHQGLHDXVWUDOLVFKHQ0DWKHPDWLNGLGDNWLNHU68//,9$1XQG0286/(<DXV
“Teaching is complex, and teachers make many significant decisions 
progressively throughout each lesson. Teacher education should recog-
nise this complexity, and professional development programs can use 
the complexity as a focus.”22 
%HUHLWV LP5DKPHQGHU$XVELOGXQJVROOWHYHUVXFKWZHUGHQ6WXGLHUHQGH IUGLH.RPSOH[LWlW
YRQ8QWHUULFKW]XVHQVLELOLVLHUHQ$XVJHKHQGYRQGHQHUZlKQWHQXQGLQJURHU%UHLWHLQWHU
QDWLRQDO DN]HSWLHUWHQ QRUPDWLYHQ9RUVWHOOXQJHQ VROOWHQ GDEHL LQVEHVRQGHUH DXFKPDWKHPD
WLVFKNRJQLWLYH$VSHNWHYRQ8QWHUULFKWVWlUNHULQGHQ%OLFNJHQRPPHQZHUGHQGLH]XPHLQHQ




)U HLQH GHUDUWLJH ]XVlW]OLFKH 2ULHQWLHUXQJ GHU /HKUHUDXVELOGXQJ ]X GHU XQVHUHV:LVVHQV




YRUKDQGHQH 6HQVLELOLWlW JHZRQQHQ ZLH DXFK (UJHEQLVVH GLGDNWLVFKHU %HPKXQJHQ XP HLQH
6HQVLELOLVLHUXQJ YRQ 6WXGLHUHQGHQ HYDOXLHUW ZHUGHQ N|QQWHQ +DXSWHOHPHQW HLQHV VROFKHQ




























LP =XVDPPHQKDQJPLW8QWHUULFKWPRGHOOLHUW XQG GHP3URJUDPPQXW]HU HLQH H[SORUDWLYH
$XVHLQDQGHUVHW]XQJPLWGLHVHQLQGHU5ROOHGHV/HKUHUVHUP|JOLFKW
'LHVHV &RPSXWHUV]HQDULR VROO DOV 8QWHUVXFKXQJVXPJHEXQJ HUSUREW XQG GDGXUFK VROOHQ
H[SORUDWRULVFK HUVWH +LQZHLVH DXI GHQ *UDG GHU 6HQVLELOLWlW YRQ 6WXGLHUHQGHQ IU GLH


















)U GLH YRUOLHJHQGH$UEHLW VLQG ]ZHL 3RVLWLRQHQ JUXQGOHJHQG GLH WHLOZHLVH JHUDGH DXFK LQ
OHW]WHU =HLW DQ %HGHXWXQJ JHZRQQHQ KDEHQ ,P HUVWHQ 7HLO GLHVHV .DSLWHOV $EVFKQLWW 
JHKWHVGDUXPVLFKGHPYLHOOHLFKWJHUDGHGXUFKGHQKlXILJHQ*HEUDXFKHWZDVVFKLOOHUQGHQ
%HJULII GHU.RPSOH[LWlW]XQlKHUQXQG LKQ LQVEHVRQGHUH IUGHQ5HDOLWlWVEHUHLFK8QWHUULFKW
]X NRQNUHWLVLHUHQ 'D]X VLQG YRU DOOHP DXFK hEHUOHJXQJHQ XQG (UIDKUXQJHQ DXV QHXHUHQ
NRJQLWLRQVSV\FKRORJLVFKHQ 8QWHUVXFKXQJHQ ]XP Ä8PJDQJ PLW 8QEHVWLPPWKHLW XQG .RP
SOH[LWlW³GLHQOLFK








6FKOHU  YRQ ]HQWUDOHU %HGHXWXQJ LVW HUVFKHLQW GDEHL YRQ EHVRQGHUV KRKHU.RPSOH[LWlW
$OOHLQ VFKRQ GLH IU HLQHQ GHUDUWLJHQ 8QWHUULFKW VR EHGHXWVDPHQ PDWKHPDWLVFKNRJQLWLYHQ
$VSHNWH]HLFKQHQVLFKGXUFKHLQHKRKH.RPSOH[LWlWDXVGLH±QLPPWPDQGLH2ULHQWLHUXQJDQ





8QWHUULFKW 'D]XZHUGHQ ]XQlFKVW LP7HLO .RQ]HSWH ]XU.RPSOH[LWlW DXV YHUVFKLHGHQHQ:LVVHQVFKDIWV
]ZHLJHQ DXV3ODW]JUQGHQ OHGLJOLFK DQJHULVVHQXQGKLQVLFKWOLFKHLQHUP|JOLFKHQhEHUWUDJEDUNHLW DXI%HODQJH
GHV /HKUHQV XQG /HUQHQV YRQ0DWKHPDWLN GLVNXWLHUW ,Q GLHVHP =XVDPPHQKDQJ HUZHLVW VLFK GDV LP 5DKPHQ
NRJQLWLRQVSV\FKRORJLVFKHU8QWHUVXFKXQJHQ HQWZLFNHOWH.RQ]HSW GHV ÄNRPSOH[HQ5HDOLWlWVEHUHLFKV³ DOV EHVRQ
GHUVQW]OLFK(VZLUGLP7HLOH[SOL]LHUWXQGLPDQVFKOLHHQGHQ$EVFKQLWWDXIGHQ5HDOLWlWVEHUHLFK8QWHU
ULFKWEHUWUDJHQ
Ä:LU OHEHQ LQ HLQHPNRPSOH[HQ=HLWDOWHU(V LVW VHKUYLHONRPSOH[HUDOV LUJHQGHLQH IUKHUH
=HLW³ 6FKRQ VFKULHE GLHV HLQ6FKXOPlGFKHQ LQ LKUYRONVZLUWVFKDIWOLFKHV+DXVDXIJD
EHQEXFK lKQOLFKH$XVVDJHQ ILQGHWPDQ LQVEHVRQGHUH DXFK LQ MQJHUHU=HLW EHL ]DKOUHLFKHQ
$XWRUHQ *HUDGH DXFK SV\FKRORJLVFKH $UEHLWHQ ]XP ÄNRPSOH[HQ 3UREOHPO|VHQ³  IROJHQ
KlXILJHLQHPIDVWVFKRQWULYLDOHQ(U|IIQXQJVULWXDOLQGHPGLH]XQHKPHQGH.RPSOH[LWlWGHU
0RGHUQH XQG GLH GDPLW HLQKHUJHKHQGHQ $QIRUGHUXQJHQ EHVFKZ|UHQG GHQ EHUVFKDXEDUHQ
DOWHQ =HLWHQ JHJHQEHU JHVWHOOW ZHUGHQ 'DEHL ZLUG DOOJHPHLQ YRQ HLQHU NRQWLQXLHUOLFKHQ

 8QWHUWLWHO GHV%HULFKWHV ]XU EHNDQQWHQ XQG YLHOIDFK GLVNXWLHUWHQ Ä/RKKDXVHQ³6WXGLH GHU$UEHLWVJUXSSH XP
'g51(5
 *5(,)0 'HSUHVVLRQ0RGHUQ 7KH7KLUWLHV 6W\OH LQ$PHULFD1HZ<RUN8QLYHUVH%RRNV 6 
]LWLHUWQDFK*(/(517(5
Ä'HU%HJULII©NRPSOH[HV3UREOHPO|VHQªKDWVLFKLQGHQOHW]WHQ-DKUHQDOV2EHUEHJULIIIUHLQH)RUVFKXQJV
ULFKWXQJ HWDEOLHUW GLH VLFK DOOJHPHLQPLW GHP'HQNHQ XQG+DQGHOQ YRQ0HQVFKHQ LQ XQEHVWLPPWHQ G\QDPL





=XQDKPH GHU .RPSOH[LWlW GHU ]X EHZlOWLJHQGHQ |NRORJLVFKHQ |NRQRPLVFKHQ VR]LDOHQ
WHFKQLVFKHQ ZLVVHQVFKDIWOLFKHQ HWF 3UREOHPH DXVJHJDQJHQ GD (QWZLFNOXQJHQ GHU OHW]WHQ
-DKU]HKQWHDXJHQVFKHLQOLFK]XHLQHULPPHUVWlUNHUHQ9HUQHW]XQJYHUVFKLHGHQHUIUKHUHLQ





OLWlWVEHUHLFKHQ DJLHUW'HU)LUPHQFKHI GHU VHLQH)DEULN VDQLHUHQP|FKWH GHU ,QJHQLHXU GHU
HLQHNRPSOL]LHUWH0DVFKLQH LQ*DQJVHW]HQPXVVGHU3URJUDPPLHUHUGHU WHUPLQJHUHFKWHLQ
IXQNWLRQVIlKLJHV&RPSXWHUSURJUDPPHQWZLFNHOQPXVVGHU%UJHUPHLVWHUGHUPLWGHQPDUR
GHQ 6WDGWILQDQ]HQ XPJHKHQ PXVV GHU 'RNWRUDQG GHU VHLQH 'LVVHUWDWLRQ LP NRPPHQGHQ
)UKMDKU IHUWLJ VWHOOHQ VROO VLH DOOH DJLHUHQ ZRKO LQ NRPSOH[HQ 5HDOLWlWVEHUHLFKHQ $XV
JDQJVWKHVHGLHVHU$UEHLWGLHLP)ROJHQGHQZHLWHUEHJUQGHWZLUGLVWQXQGDVVDXFKHLQ/HK
UHU EHLP 8QWHUULFKWHQ LQ HLQHP KRFKNRPSOH[HQ 5HDOLWlWVEHUHLFK HQWVFKHLGHQ XQG KDQGHOQ
PXVV
,Q GHU SlGDJRJLVFKHQ SV\FKRORJLVFKHQ XQG GLGDNWLVFKHQ )DFKOLWHUDWXU ZLUG YLHOIDFK DXFK
8QWHUULFKWEHUHLQVWLPPHQGDOV HLQKRFKNRPSOH[HU5HDOLWlWVEHUHLFKFKDUDNWHULVLHUW6RXU
WHLOWEHLVSLHOVZHLVH:,770$11EHUGHQ0DWKHPDWLNXQWHUULFKW
„Der Mathematikunterricht stellt sich wie jeder andere Unterricht 
schon dem theoretisch unbelasteten Betrachter, der aufgrund von Beo-
bachtungen, eigenen Versuchen, Gesprächen usw. ein Bild zu gewinnen 
sucht, als ein Feld von schier unübersehbarer Komplexität dar.“33 
8QG&$/'(5+($'UHVPLHUWLQGHPYRQLKPKHUDXVJHJHEHQHQ%XFK]X/HKUHUNRJQLWLR
QHQ
„Given this complexity of the teaching task, it indeed seems a remark-
able achievement that teaching and learning occur in schools at all!“34
%HPKWPDQVLFKDQKDQGYRUOLHJHQGHU/LWHUDWXUXPHLQH.RQNUHWLVLHUXQJGLHVHU9RUVWHOOXQ
JHQLQVEHVRQGHUHKLQVLFKWOLFKGHV%HJULIIVÄ.RPSOH[LWlW³NDQQPDQDOOHUGLQJVUHFKWVFKQHOO




]%'g51(5 HWDO 5(,7+(5 5,&+021' :(,1:,//(0648$1-(/ 
8QVHUHV (UDFKWHQV OLHJHQ DOOHUGLQJV KlXILJ KHXW]XWDJH OHGLJOLFK DQGHUH0RGHOOLHUXQJHQ YRQ$XVVFKQLWWHQ GHV
/HEHQVUDXPV GHV0HQVFKHQ YRU GLH DXFK GHVKDOE LP 9HUJOHLFK ]X IUKHUHQ0RGHOOLHUXQJHQ OHLVWXQJVIlKLJHU






 )(11(0$ )5$1.(  )/2'(1 ./,1=,1*  *2/'0$1 %$5521 :,7+(563221 
+(,0$1127726&+8/=+(<0$11-$&.621-(586$/(0.,(:(77(5
.,1'69$77(5 :,/(1 ,6+/(5  ./$).,  .1(&+7±921 0$57,$/  .2(+/(5 *528:6
 .26.(11,(0,  .521  /$%25'(  /$0%(57 /2(:(1%(5*%$//  /(,1
+$5'7 *5((12  /,1*(/%$&+  0$57,$/ %(11$&.  0$6.86  3$75< 







ZHLOHQ XQGHILQLHUW XQG UHFKW XQGLIIHUHQ]LHUW YHUZHQGHW ZLUG HLQH H[DNWH LQWHUGLV]LSOLQlU
DQHUNDQQWH'HILQLWLRQ GHV.RPSOH[LWlWVEHJULIIV OLHJW DOOHUGLQJV XQVHUHV:LVVHQV DXFK QLFKW
YRU
8PJDQJVVSUDFKOLFK NHQQ]HLFKQHW PDQ ]XP %HLVSLHO VROFKH 3ODQXQJV (QWVFKHLGXQJV XQG
+DQGOXQJVVLWXDWLRQHQ DOV ÄNRPSOH[³ GLH YRQ GHQ$NWHXUHQ DOV NRPSOL]LHUW XQYHUVWlQGOLFK
RGHU XQGXUFKVFKDXEDU HPSIXQGHQZHUGHQ (LQH GHUDUWLJH9HUZHQGXQJ LP$OOWDJ VWHKW LP
(LQNODQJPLWGHQODWHLQLVFKHQ:XU]HOQGHU9RNDEHOÄFRPSOH[XV³OLHHVLFKPLWÄYHUVFKOXQ
JHQ³ÄYHUIORFKWHQ³Ä]XVDPPHQJHEXQGHQ³ÄXPIDVVHQG³EHUVHW]HQ
6LFKHUOLFK KDW MHGHU GHU VFKRQ HLQPDO XQWHUULFKWHW KDW 8QWHUULFKWVVLWXDWLRQHQ DOV VFKZLHULJ
XQG WHLOZHLVH XQYHUVWlQGOLFK HUOHEW LQ GLHVHP 6LQQH NDQQ8QWHUULFKWHQ VLFKHU DOV NRPSOH[
EH]HLFKQHW ZHUGHQ )U GLH .RPSOL]LHUWKHLW GHV 8QWHUULFKWHQV VSUHFKHQ XQVHUHV (UDFKWHQV
XQWHUDQGHUHPDXFKGLHIROJHQGHQ3XQNWH
 'HU/HKUHUEHUXIGDUIQLFKWQXULQ'HXWVFKODQGLQGHU5HJHOHUVWQDFKPHKUMlKULJHUWKHR
UHWLVFKHU $XVELOGXQJ DQ HLQHU +RFKVFKXOH XQG DQVFKOLHHQGHU SUDNWLVFKHU $XVELOGXQJ
DXVJHEWZHUGHQ
 ,QYHUVFKLHGHQHQ8QWHUVXFKXQJHQZXUGHQ]DKOUHLFKH6FKZLHULJNHLWHQLP=XVDPPHQKDQJ
PLW 8QWHUULFKW LQVEHVRQGHUH DXFK YRQ /HKUDQIlQJHUQ GRNXPHQWLHUW %HLVSLHOVZHLVH
9((10$11UHIHULHUW8QWHUVXFKXQJHQDXVIDVW-DKUHQGLHVRZRKO*UXQGDOVDXFK
6HNXQGDUVWXIHQ XPIDVVHQ XQG GLH GHQQRFK HLQ HUVWDXQOLFK HLQKHLWOLFKHV %LOG ]HLFKQHQ
'DQDFKHUJLEWVLFKGLHIROJHQGHQDFK+lXILJNHLWGHV$XIWUHWHQVJHRUGQHWH/LVWHYRQ$Q
OlVVHQ IU 6FKZLHULJNHLWHQ 'LV]LSOLQ LP 8QWHUULFKW0RWLYLHUHQ GHU 6FKOHU (LQJHKHQ
DXI LQGLYLGXHOOH8QWHUVFKLHGH/HLVWXQJVEHXUWHLOXQJ%H]LHKXQJHQ]X(OWHUQ2UJDQLVDWL
RQ GHV 8QWHUULFKWVDEODXIV %HVFKDIIXQJ GHV $UEHLWVPDWHULDOV 3UREOHPH PLW HLQ]HOQHQ
6FKOHUQ9RUEHUHLWXQJV]HLW%H]LHKXQJHQ]X.ROOHJHQ3ODQXQJYRQ6WXQGHQXQG7DJHQ
1XW]XQJ XQWHUVFKLHGOLFKHU /HKUPHWKRGHQ %HDFKWXQJ VFKXOSROLWLVFKHU *HSIORJHQKHLWHQ
)HVWVWHOOXQJ GHV /HUQVWDQGHV GHU 6FKOHU )DFKZLVVHQ9HUZDOWXQJVDUEHLW %H]LHKXQJHQ
]X9RUJHVHW]WHQ9HUZDOWXQJXQ]XUHLFKHQGH$XVVWDWWXQJGHU6FKXOH%HKDQGOXQJODQJ
VDPHU6FKOHU8PJDQJPLWNXOWXUHOO%HQDFKWHLOLJWHQ1XW]XQJYRQ/HKUEFKHUQXQG8Q
WHUULFKWVKLOIHQ IHKOHQGH=HLW ]XU(QWVSDQQXQJ XQJHQJHQGH$QZHLVXQJXQG8QWHUVWW
]XQJJURH.ODVVHQ
 8QWHUULFKW ZLUG VHLW YLHOHQ -DKU]HKQWHQ LQWHQVLY XQG LQWHUGLV]LSOLQlU XQWHUVXFKW HV LVW
QRFK LPPHU HLQ VFKQHOO ZDFKVHQGHV )RUVFKXQJVJHELHW PLW LPPHU ZLHGHU QHXHQ )RU
VFKXQJVLQWHUHVVHQXQG±ULFKWXQJHQ




 Ä,Q VKRUW DFRPSOH[V\VWHPLVVRPHWKLQJTXLWHFRPSOH[RQHRI WKHSULQFLSDO WDXWRORJLHVRIV\VWHPVDQDO\
VHV´&$67,]LWLHUWQDFK)81.(YHUJOHLFKHDXFK%5211(5














)U HLQHZHLWHUH.RQNUHWLVLHUXQJ HLQHU JHHLJQHWHQ$XIIDVVXQJYRQ.RPSOH[LWlW YRQ8QWHU
ULFKW VROO LP IROJHQGHQ$EVFKQLWWQXU VNL]]HQKDIWJHSUIWZHUGHQ LQZLHZHLW ,QWHUSUHWDWLRQV





ILQLWLRQ YRQ Ä.RPSOH[LWlW³ZDKUVFKHLQOLFK DXFK QLFKW DXV XP GLH LQWXLWLYHQ9RUVWHOOXQJHQ
EHU GLH %HGHXWXQJ GHV:RUWHV DQJHPHVVHQ ZLHGHU]XJHEHQ ,P )ROJHQGHQ VROOHQ HLQLJH
ZLFKWLJH,QWHUSUHWDWLRQVDQVlW]HVHKUNQDSSVNL]]LHUWZHUGHQ
.RPELQDWRULVFKH $QVlW]H9HUVFKLHGHQH$XWRUHQ VHKHQ DOV0D IU GLH .RPSOH[LWlW HLQHV
6\VWHPVGHVVHQ8PIDQJGKGLH$EVROXW]DKOLQYROYLHUWHU(OHPHQWHE]Z.ODVVHQYRQ(OH
PHQWHQ DQ'DJHJHQZHQGHQDQGHUH$XWRUHQ HLQ GDVVGLHVH%HWUDFKWXQJVZHLVHGHQ$VSHNW
GHU9HUQHW]XQJYRQ6\VWHPHOHPHQWHQ YHUQDFKOlVVLJH(V OLHHQ VLFK OHLFKW6\VWHPH ILQGHQ
GLHWURW]HLQHUKRKHQ$Q]DKOYRQ(OHPHQWHQDXIJUXQGGHUHQHLQIDFKHU9HUQHW]XQJOHLFKWYHU





GHU (OHPHQWH XQG GHU 5HODWLRQHQ ,Q HLQHPZHLWHUHQ NRPELQDWRULVFKHQ $QVDW] ZLUG YHU
VXFKWEHLGH$VSHNWH]XLQWHJULHUHQ'LHVHUHUIDVVWGLH.RPSOH[LWlWHLQHV6\VWHPVEHUGHVVHQ
SRWHQ]LHOOH9DULHWlWG K EHUGLH$Q]DKOXQWHUVFKHLGEDUHU=XVWlQGHGLH HVSRWHQ]LHOO HLQ
QHKPHQNDQQ'LHVHU$QVDW]EH]LHKW VLFKGDPLWQLFKWDXIGLH6WUXNWXUGHV6\VWHPVVRQGHUQ
DXI GHVVHQ UHVXOWLHUHQGHV 9HUKDOWHQ )U HLQH DGlTXDWH (UIDVVXQJ GHV 6\VWHPYHUKDOWHQV
VFKHLQW HV GDQQ DOOHUGLQJV ]XVlW]OLFK QRWZHQGLJ GHQ VWDWLVFKHQ%HWUDFKWXQJVIRNXV ]X EHU
ZLQGHQXQG]XYHUVXFKHQGLH9LHOIDOWSRWHQ]LHOOHULQWHUGHSHQGHQWHU=XVWDQGVIROJHQ]XHUIDV
VHQXQGGHUHQ.RPSOH[LWlW]XRSHUDWLRQDOLVLHUHQ1DFK%/,66HUVFKHLQWHVDOOHUGLQJVIUDJOLFK






$QGLHVHU6WHOOH VROOQLFKWQlKHUDXIGHQ6\VWHPEHJULII HLQJHJDQJHQZHUGHQ ,QHUVWHU1lKHUXQJZROOHQZLU
XQWHU HLQHP6\VWHPHLQH0HQJHYRQ(OHPHQWHQ YHUVWHKHQ ]ZLVFKHQGHQHQ ]XPLQGHVW LQ GHQ$XJHQGHV%HW
UDFKWHUV:HFKVHOEH]LHKXQJHQEHVWHKHQXQGGLHJHJHQLKUH8PJHEXQJDEJUHQ]EDUVLQGPLWGHUVLHDOOHUGLQJVLQ
GHU5HJHOGXUFK(LQXQG$XVJDQJVJU|HQLQWHUDJLHUHQYHUJOHLFKHDXFK%(57$/$1))<
 %/,66 'DPLWZLUG DXFK DXI GHQ LQWXLWLYHQ=XVDPPHQKDQJ YRQ.RPSOH[LWlW XQG.RPSOL]LHUWKHLW
%H]XJJHQRPPHQ





 %/,66  'HUDUWLJH =XVWDQGVIROJHQ N|QQWHQ EHLVSLHOVZHLVH GXUFK YHUDOOJHPHLQHUWH0$5.2:.HWWHQ
PRGHOOLHUWZHUGHQ(LQ$VSHNWGHU.RPSOH[LWlWN|QQWHGDQQVLFKHUOLFKGLH2UGQXQJGLHVHU.HWWHQVHLQ]XVlW]






LVW GLH )HVWOHJXQJ GHU.RPSOH[LWlW HLQHV6\VWHPV DQKDQGGHU0HQJH DQ ,QIRUPDWLRQHQ GLH











NHLW EHVFKUHLEHQ NDQQ ZREHL HLQH IHVWJHOHJWH 7HUPLQRORJLH XQG HLQH EHVWLPPWH ]XJUXQGH
OLHJHQGH:LVVHQVEDVLVYRUDXVJHVHW]WZHUGHQ
)UHLQHJHQDXHUH'HILQLWLRQYRQ.RPSOH[LWlWNDQQPDQEHLJHHLJQHWHQ6\VWHPHQHLQHELQl
UH .RGLHUXQJ DOV %HVFKUHLEXQJVVSUDFKHZlKOHQ 'LH .RPSOH[LWlW GHV EHVFKULHEHQHQ 6\V
WHPV OlVVW VLFK GDQQ GXUFK GLH DOJRULWKPLVFKH .RPSOH[LWlW GHU EHVFKUHLEHQGHQ 
=DKOHQIROJHGHILQLHUHQ
$OJRULWKPLVFKH.RPSOH[LWlW ,Q GHU.RPSOH[LWlWVWKHRULH HLQHP7HLOJHELHW YRQ0DWKHPDWLN
XQG,QIRUPDWLNZLUGDOJRULWKPLVFKH.RPSOH[LWlWLQGHU5HJHOEHUGHQ%HUHFKQXQJVDXIZDQG
E]Z GHQ 5HVVRXUFHQYHUEUDXFK EHL GHU %HUHFKQXQJ GHILQLHUW:HUGHQ %HUHFKQXQJHQ GXUFK
HLQH 785,1*0DVFKLQH EHWUDFKWHW XQG MHGH EHUHFKHQEDUH )XQNWLRQ OlVVW VLFK QDFK GHU
&+85&+VFKHQ 7KHVH PLWWHOV HLQHU 785,1*0DVFKLQH EHUHFKQHQ VR OlVVW VLFK .RPSOH[LWlW
EHLVSLHOVZHLVHEHUGLH$Q]DKOQRWZHQGLJHU7DNWH=HLWNRPSOH[LWlWRGHUGLH$Q]DKOGHUYRP








3ODW]JUQGHQ QLFKW ZHLWHU HLQJHJDQJHQ ZHUGHQ NDQQ )U GLH SK\VLNDOLVFKHQ (QWURSLHEHJULIIH YHUJOHLFKH EHL
VSLHOVZHLVH *(57+6(1 92*(/  LP =XVDPPHQKDQJ PLW .RPSOH[LWlW YHUJOHLFKH EHLVSLHOVZHLVH %/,66






WKHRULH LQWHUHVVLHUW PDQ VLFK DOOHUGLQJV LP $OOJHPHLQHQ VRZLHVR QXU IU GHQ DV\PSWRWLVFKHQ 5HVVRXUFHQ















HIIHNWLYHQ.RPSOH[LWlW HLQHV 6\VWHPV RGHU HLQHU =DKOHQIROJH DOV GLH /lQJH GHU NU]HVWHQ






HV GXUFK HLQHQ NXU]HQ$OJRULWKPXV EHVFKULHEHQZHUGHQ NDQQ'LH*UXQGDXVULFKWXQJ GLHVHV
,QWHUSUHWDWLRQVDQVDW]HV EH]LHKW VLFK GDEHL QLFKW XQPLWWHOEDU DXI TXDQWLWDWLYH RGHUTXDOLWDWLYH
0HUNPDOH GHV 6\VWHPV RGHU GLH VWDWLVFKH0HQJH HU]HXJWHU ,QIRUPDWLRQHQ GDUEHU VRQGHUQ
GDUDXIZLHPKVDPHV LVW YRPYRUOLHJHQGHQ$OJRULWKPXV ]X HLQHUXPIDVVHQGHQ%HVFKUHL
EXQJGHV6\VWHPV]XNRPPHQ'LHORJLVFKH7LHIHOlVVWVLFKGDQQGXUFKGLH$Q]DKOGD]XQRW
ZHQGLJHU ORJLVFKHU 2SHUDWLRQHQ E]Z GHU GDIU QRWZHQGLJHQ 5HFKHQ]HLW HLQHU 785,1*
0DVFKLQH GHILQLHUHQ $OV %HLVSLHO IKUW %/,66 GLH ),%21$&&,±=DKOHQIROJH DQ 9HUIJW
PDQ OHGLJOLFK EHU GLH UHNXUVLYH %LOGXQJVYRUVFKULIW VR NRPPW GHU =DKOHQIROJH HLQHUVHLWV
DXIJUXQG GHU NXU]HQ %HVFKUHLEXQJVP|JOLFKNHLW OHGLJOLFK HLQH JHULQJH JUREH XQG HIIHNWLYH

 *(//0$11+('5,&+RGHUDXFK
*g'(/ .  hEHU IRUPDO XQHQWVFKHLGEDUH 6lW]H GHU 3ULQFLSLD 0DWKHPDWLFD XQG YHUZDQGWHU 6\VWHPH
0RQDWVKHIWHIU0DWKHPDWLNXQG3K\VLN6±
)U HLQH OHLFKW YHUVWlQGOLFKH 'DUVWHOOXQJ GHV 8QYROOVWlQGLJNHLWVVDW]HV YHUJOHLFKH EHLVSLHOVZHLVH +2)67$'7(5

 (LQH ]XIlOOLJH=DKOHQIROJH NDQQ HEHQ QLFKW NU]HU DOV GXUFK VLFK VHOEVW DXVJHGUFNWZHUGHQ$QGHUV KHUXP






















VFKLFKWLJNHLW GHV .RQVWUXNWV Ä.RPSOH[LWlW³ XQG DXFK 6FKZLHULJNHLWHQ HV LQ hEHUHLQVWLP
PXQJPLWLQWXLWLYHQ9RUVWHOOXQJHQDGlTXDW]XHUIDVVHQGHXWOLFK'LH1RWZHQGLJNHLWGHU(LQ
IKUXQJHLQHV$XIO|VXQJVJUDGHVEHL6\VWHPEHVFKUHLEXQJHQKDWGDUEHUKLQDXVJH]HLJWGDVV
GLH.RPSOH[LWlW HLQHV6\VWHPVNHLQH LQWULQVLVFKH(LJHQVFKDIW LVW VRQGHUQXQWHU DQGHUHP LQ
HQWVFKHLGHQGHP0DHYRP%HWUDFKWXQJVIRNXVDEKlQJW'DPLWLVWGLH.RPSOH[LWlWHLQHV6\V
WHPVDOVRHLQHUHODWLYH*U|H





HLQ]HOQH 8QWHUULFKWVVLWXDWLRQHQ KLQVLFKWOLFK LKUHU .RPSOH[LWlW ]X HUIDVVHQ PXVV PDQ VLFK
GDKHUPLW.RQ]HSWHQ ]XIULHGHQ JHEHQ GLH YRUJHVWHOOWH$QVlW]H LQZHQLJHU TXDQWLIL]LHUEDUHU
E]ZRSHUDWLRQDOLVLHUEDUHU)RUPDXIJUHLIHQ
'DUEHUKLQDXV LVW ]XEHGHQNHQGDVV LQELVKHUYRUJHVWHOOWHQ$QVlW]HQHKHU%HVFKUHLEXQJHQ




GH $QIRUGHUXQJHQ ]X FKDUDNWHULVLHUHQ 'DEHL N|QQHQ ZLU DXI GDV ZRKO KDXSWVlFKOLFK YRQ




NHLW GXUFK'HQNHQ3UREOHPH]X O|VHQ'DEHLZLUG DOOJHPHLQYRQHLQHP3UREOHPJHVSUR
FKHQZHQQHLQ,QGLYLGXXPÄVLFKLQHLQHP=XVWDQGEHILQGHWGHQHVDXVLUJHQGZHOFKHQ*UQ
GHQQLFKWIUZQVFKHQVZHUWKlOWDEHULP0RPHQWQLFKWEHUGLH0LWWHOYHUIJWXPGHQXQ







HLQJHJDQJHQZHUGHQ0LW GLHVHPZLUG ]X HUIDVVHQYHUVXFKWZLHPKVDPHV LVW DXVJHKHQGYRQ HLQHP6\VWHP






0(5 (LQ 3UREOHP LVW DOVR GXUFK GUHL .RPSRQHQWHQ EHVWLPPW HLQHQ XQHUZQVFKWHQ $XVJDQJV]XVWDQG HLQHQ





















JHEHWWHWH 3UREOHPH DXI PHKUHUHQ 'LPHQVLRQHQ DEELOGHQ ZREHL HOHPHQWDUH XQG NRPSOH[H
3UREOHPH E]Z 5HDOLWlWVEHUHLFKH JHJHQVlW]OLFKH 3ROH GDUVWHOOHQ =XP7HLO EHUXKHQG DXI
GHQ ,QLWLDODUEHLWHQ GHU $UEHLWVJUXSSH XP 'g51(5 ZHUGHQ GDEHL KlXILJ GLH 'LPHQVLRQHQ

$OV(LQVLFKWVSUREOHPHN|QQHQVROFKH3UREOHPHEH]HLFKQHWZHUGHQGHUHQ/|VXQJDXIVHKUZHQLJHQ6FKULWWHQ
EHUXKW ./$8(5  (LQ EHNDQQWHV XQG W\SLVFKHV %HLVSLHO GDIU LVW ZRKO '81&.(5V %HVWUDKOXQJVDXIJDEH
'81&.(5
*HVXFKW LVW„ein Verfahren, um einen Menschen von einer inoperablen Ma-
gengeschwulst zu befreien mit Hilfe von Strahlen, die bei genügender 
Intensität organisches Gewebe zerstören – unter Vermeidung einer 






„Gegeben ist ein klarer Ausgangspunkt und ein klarer Zielpunkt. Ge-
geben ist weiterhin eine Menge von Operatoren, mit deren Hilfe der 
Zustand des jeweiligen Realitätsausschnitts beeinflußt werden kann. 
Gesucht ist eine Kette von Operationen (=Anwendungen der Operatoren) 
derartig, daß sie vom Ausgangspunkt zum Zielpunkt führt.“
9RQ|NRORJLVFKHU9DOLGLWlWOlVVWVLFKQDFK(<)(57+6&+g0$11:,'2:6.,GDQQVSUHFKHQZHQQPLW










ZHQLJ XPIDQJUHLFKHQ 6\VWHPV GXUFK 5FNJULII DXI GLH 6\VWHPWKHRULH QXU ZHQLJ EHU]HXJHQG $XFK IRUPDOH













XQWHUVXFKWHQ 'g51(5 XQG 0LWDUEHLWHU GHWDLOOLHUW GHQ 8PJDQJ LQWHOOLJHQWHU 9HUVXFKVSHUVR
QHQPLWHLQHPVHKUNRPSOH[HQXQG]XQlFKVWXQEHNDQQWHQ6\VWHP'DEHLJDOWGDV,QWHUHVVH
QLFKWQXUNRJQLWLYHQ$QIRUGHUXQJHQHLQHVGHUDUWLJHQ6\VWHPVDQGHQ%HDUEHLWHUVRQGHUQLQV





1(5 6S  HLQH ÄWHLOZHLVH YHUZLUUHQGH hEHUODJHUXQJ GHV EHJULIIOLFKHQ %HGHXWXQJVJHKDOWHV´ QHQQW
8QVHUHV(UDFKWHQVLVWGLHLQGHU/LWHUDWXUYHUEUHLWHWH%H]HLFKQXQJHKHUXQJOFNOLFKGDPDQHLQHUVHLWVHLQ$WWUL
EXW E]Z HLQ GLIIHUHQ]LHUHQGHV0HUNPDO XQG DQGHUHUVHLWV GHQ XPIDVVHQGHQ ]X H[SOL]LHUHQGHQ %HJULII PHLQW
%HLVSLHOVZHLVH%5211(5XQG.(567,1*XQWHUVFKHLGHQGLHVEH]JOLFKDXFK]ZLVFKHQ.RPSOH[LWlW
LPHQJHUHQXQG.RPSOH[LWlWLPZHLWHUHQ6LQQH






„Stellen Sie sich vor, Sie werden plötzlich zum Bürgermeister von Lohhausen 
(an der Lohe). Lohhausen ist ein Kleinstädtchen mit 3372 Einwohnern und 
liegt in einer hübschen, waldreichen Gegend etwa 60 km von einer größeren 
Stadt entfernt. Auf dem Stadtplan sehen Sie, daß es einen Bahnhof gibt; au-




Abbildung 2: Stadtplan Lohhausens 
 
Lohhausen verfügt über die üblichen Einrichtungen einer mitteleuropäischen 
Kleinstadt; vielleicht ist Lohhausen sogar etwas überdurchschnittlich gut 
ausgestattet. ... 
Die ökonomische Basis der Stadt, wenn auch nicht die einzige Einnahmequel-
le, ist eine Uhrenfabrik, die Sie leicht im Stadtplan finden werden. Außer-
dem gibt es eine Bank, Gaststätten, Lebensmittelhändler, Textilwaren- und 
andere Geschäfte. Natürlich gibt es auch eine Schule, Kindergärten, ein 
Bad, einen Sportverein samt zugehörigem Fußballplatz und eine Stadtverwal-
tung. 
Alle Betriebe in der Stadt, mit Ausnahme der Geschäfte, der Post und der 
Bahn sind städtisch. Außerdem gehören alle Gebäude und Wohnungen der Stadt 
und auch der gesamte Grundbesitz. Dafür hat sie aber auch Verpflichtungen: 
die Stadt zahlt die medizinische Versorgung, direkt oder indirekt die Pen-
sionen und die Arbeitslosengelder. ... 
Sie betreten also nun am 2. Januar 1976 das Rathaus, um Ihr neues Amt anzu-
treten. Wiederum im Gegensatz zur Realität haben Sie fast diktatorische 
Vollmachten. Alles, was Sie beschließen, wird tatsächlich durchgeführt. Ih-
re Aufgabe ist es, für das Wohlergehen der Stadt in der näheren und ferne-
ren Zukunft zu sorgen. Was Sie dafür unternehmen, ist Ihre Sache.“81
'LH*HVFKLFNHGHU6WDGWVROOWHQEHUDFKW9HUVXFKVVLW]XQJHQKLQZHJIU]HKQVLPXOLHUWH-DKUH















WLHUWH 5HODWLRQHQ DV\PSWRWLVFKHU 1DWXU G K HQWVSUHFKHQGH*U|HQ EHHLQIOXVVHQ VLFK QLFKW
EHUDOOH*UHQ]HQKLQDXV(LQLJH5HODWLRQHQZHLVHQHUKHEOLFKH=HLWYHU]|JHUXQJHQDXIXQG]X
HLQHPJURHQ7HLOZHUGHQ5HODWLRQHQ ]XGHPYRQ DQGHUHQ9DULDEOHQXQG5HODWLRQHQEHHLQ







PHLQVDP G K ]ZLVFKHQ LKQHQ EHVWHKHQ NRQMXQNWLYH %H]LHKXQJHQ $QGHUH 9DULDEOHQ VLQG
GXUFKPXOWLSOLNDWLYHRGHUGLVMXQNWLYH 5HODWLRQHQYHUNQSIW'LFNHVFKZDU]H3IHLOHLQGHU$E
ELOGXQJNHQQ]HLFKQHQGHQÄ(LQJDQJVUDQG³G K GLHYRP$NWHXUPDQLSXOLHUEDUHQ9DULDE
OHQ ,Q:LUNOLFKNHLW JLEW HVPHKU DOV0DQLSXODWLRQVYDULDEOHQGLH Ä*WHGHU|IIHQWOLFKHQ
9HUVRUJXQJ³ NDQQ EHLVSLHOVZHLVH GXUFK HLQH9LHO]DKO YRQ0DQDKPHQ EHHLQIOXVVWZHUGHQ
XQWHU DQGHUHP GXUFK GLH (UULFKWXQJ HLQHV 1HW]HV YRQ :DQGHUZHJHQ $QVFKDIIXQJ QHXHU
0OOZDJHQRGHUGLH$XVULFKWXQJHLQHV6WDGWIHVWHV'LH$EELOGXQJ]HLJWDOVRHKHU*UXSSHQ
P|JOLFKHU (LQJULIIH %HUFNVLFKWLJW PDQ GDVV HV IU GLH PHLVWHQ 9DULDEOHQPDQLSXODWLRQHQ
PHKUHUH0|JOLFKNHLWHQ JLEW VR OLHJW GLH WDWVlFKOLFKH$Q]DKOP|JOLFKHU (LQJULIIHZHLW EHU
GHU0LOOLRQHQJUHQ]H
$OOJHPHLQHU









EHLVSLHOVZHLVH DXFK GLH 6WHXHUEDUNHLW HLQHV 6\VWHPV RGHU GLH $Q]DKO GHU ULFKWLJHQ /|VXQ
JHQ:LH 5HLFKKDOWLJNHLW LQ HLQHU NRQNUHWHQ 6LWXDWLRQ ]XPHVVHQ LVW OlVVW VLFK DOOHUGLQJV
QLFKWHLQGHXWLJIHVWOHJHQ6RLVWEHLVSLHOVZHLVHQLFKWNODULQZLHZHLWYHUVFKLHGHQH9HUNQS
IXQJVDUWHQGLH5HLFKKDOWLJNHLWHLQHU6LWXDWLRQEHHLQIOXVVHQ
'LH'LPHQVLRQ5HLFKKDOWLJNHLW EH]LHKW VLFK DOVR SULPlU DXI GLH0HQJH GHU YRP$NWHXU ]X
EHUFNVLFKWLJHQGHQ,QIRUPDWLRQHQ'DPLW LVWVLHNHLQH(LJHQVFKDIWGHV5HDOLWlWVEHUHLFKHVDQ
VLFKXQGDXFKQLFKWQXU UHODWLY ]X HLQHPJHZLVVHQ$XIO|VXQJVJUDGXQG]XHLQHUJHHLJQHWHQ





GHUXQJHQ EHLVSLHOVZHLVH ]XU5HSURGXNWLRQ VLQQYROOHU6FKDFKVWHOOXQJHQYHUJOHLFKVZHLVH HI
























9HUQHW]WKHLW 'LH9HUQHW]WKHLW HLQHV 5HDOLWlWVEHUHLFKV HUIDVVW GDV$XVPD GHU9HUlQGHUXQJ
YRQ (OHPHQWHQ DXIJUXQG GHU 9DULDWLRQ DQGHUHU (OHPHQWH 'DPLW ZLUG GHU 6\VWHPFKDUDNWHU
HLQHV 5HDOLWlWVEHUHLFKV DQJHVSURFKHQ ,Q YHUQHW]WHQ 5HDOLWlWVEHUHLFKHQ VLQG9DULDEOHQ QLFKW
QXU LQOLQHDUHQ.DXVDONHWWHQYHUNQSIWVRQGHUQLQHLQHP:HFKVHOZLUNXQJVQHW]ZHUNPLWHLQ
DQGHU YHUIORFKWHQ 'LHV IKUW GD]X GDVV HLQ $NWHXU ]XPHLVW QLFKW QXU HLQH 6DFKH PDFKHQ
NDQQRKQH]XJOHLFKQRFKYLHOHDQGHUH]XWXQ(UPXVVGDKHUYHUVXFKHQQHEHQGHUEHDEVLFK












6XSHU]HLFKHQ GK GXUFK ,QWHJUDWLRQPHKUHUHU ,QIRUPDWLRQHQ ]X HLQHU ,QIRUPDWLRQVHLQKHLW GLH QXU EHL %HGDUI
ZLHGHUDXIJHO|VWZLUG1DFK(<)(57+6&+g0$11:,'2:6.,]HLJHQGLHVHNODVVLVFKHQ6WXGLHQGUHL
HUOHLÄ(UVWHQV LVW.RPSOH[LWlWQLFKWDOOHLQGXUFK$XIJDEHQPHUNPDOHEHVWLPPEDU=ZHLWHQVJLEWHVNHLQHJHQH



















WlWVEHUHLFKHQ GDUI GHU$NWHXU DXHUGHP QLFKW QXU GHQ DNWXHOOHQ=XVWDQG YRQ9DULDEOHQ EH
WUDFKWHQ VRQGHUQ HUPXVVGDUEHUKLQDXV DXFKGLH(QWZLFNOXQJGHU9DULDEOHQEHUGLH=HLW
KLQZHJEHUFNVLFKWLJHQ
=XU,QWUDQVSDUHQ]GHV5HDOLWlWVEHUHLFKVÄ/RKKDXVHQ³
$XHUGHP JLEW HV LP Ä/RKKDXVHQ³6]HQDULR YHUERUJHQH 9DULDEOHQ XQG DXFK 5HODWLRQHQ
]ZLVFKHQ 9DULDEOHQ VLQG GHP$NWHXU ]XQlFKVW XQEHNDQQW XQGPVVHQ YRQ LKPPHKU RGHU
ZHQLJHUJHQDXUHNRQVWUXLHUWZHUGHQ'LHVPDFKWGLH,QWUDQVSDUHQ]GHV6]HQDULRVDXV
$OOJHPHLQHU









.RPSOH[H 5HDOLWlWVEHUHLFKH VLQG GXUFK KRKH 5HLFKKDOWLJNHLW'\QDPLN ,QWUDQVSDUHQ] XQG
HLQHQKRKHQ9HUQHW]WKHLWVJUDGJHNHQQ]HLFKQHW+lXILJZHUGHQZHLWHUH0HUNPDOHZLH8QVL
FKHUKHLWRGHU2IIHQKHLW GHU=LHOVLWXDWLRQ DXIJHIKUW GLH DEHU]XP7HLO DXIGLHGDUJHVWHOOWHQ
0HUNPDOH ]XUFNJHIKUW ZHUGHQ N|QQHQ 'LH KLHU YHUVXFKWH &KDUDNWHULVLHUXQJ NRPSOH[HU
5HDOLWlWVEHUHLFKH LVW DOOHUGLQJV YHUEHVVHUXQJVEHGUIWLJ GD XD HLQ]HOQH 'LPHQVLRQHQ ZLH
5HLFKKDOWLJNHLW XQG ,QWUDQVSDUHQ] HLQHV 5HDOLWlWVEHUHLFKV QLFKW XQDEKlQJLJ YRQHLQDQGHU
VLQG
 =XU.RPSOH[LWlWYRQ8QWHUULFKW
8Q]ZHLIHOKDIW OlVVW VLFK LQVEHVRQGHUH DXFK GHU 5HDOLWlWVEHUHLFK 8QWHUULFKW DXIJUXQG VHLQHU
HQRUPHQ5HLFKKDOWLJNHLWXQG9HUQHW]WKHLWVHLQHUKRKHQ'\QDPLNXQG,QWUDQVSDUHQ]DOVNRP
SOH[NHQQ]HLFKQHQ'D]XVROOHQ]XQlFKVW]ZHLLOOXVWULHUHQGH%HLVSLHOHDQJHIKUWZHUGHQ'DV
HUVWH HQWVWDPPW GHU/LWHUDWXU HV EHVFKUHLEW HLQHQ$XVVFKQLWW DXV HLQHU8QWHUULFKWVVWXQGH LQ
HLQHU VHFKVWHQ.ODVVH DQ HLQHU DPHULNDQLVFKHQ0LGGOH 6FKRRO GDV ]ZHLWH %HLVSLHO LVW HLQH
$XIJDEHDQGHQ/HVHU
„Ms. Cuevas sits with a cluster of students in one corner of the 
room discussing a story they have just read on the life cycle of the 
Pacific Coast salmon, while several other students are working alone 










are threatened with extinction because hydroelectric activities have 
disturbed their breeding grounds. In another corner, a special edu-
cation teacher is working with Brenda, a young girl who still reads 
at a second-grade level. Elsewhere, Ms. Cuevas’s aide is administer-
ing a test to three children who were absent last Friday. At a far 
science table, a pair of students who are supposed to be practicing 
with a microscope are really discussing yesterday’s football game. 
Overhearing their discussion, Ms. Cuevas stops to get them back to 
task. At the same moment, a squabble erupts between two students who 
are returning from the library. Ms. Cuevas asks the teacher’s aide 
to resolve the conflict, then returns to the life-cycle discussion, 
where irrelevant comments from Joey about last week’s fishing trip 
with his father has caused it to drift. 
As the class period draws to a close, the principal slips in to re-
mind Ms. Cuevas that they have a short meeting scheduled during the 
lunch break and also to ask if she objects to having a small group 
of parents visit her next period. All this occurs as learning mate-
rials are being returned and readied for the next class, today’s 




































QHU GHQNHPDQ LQGLHVHP=XVDPPHQKDQJEHLVSLHOVZHLVH DXFKDQGDV DOOJHPHLQH Ä6WUXNWXU
PRGHOO³YRQ8QWHUULFKWGHU%HUOLQHU'LGDNWLN'LHVHV0RGHOOLGHQWLIL]LHUWVHFKVÄ6WUXNWXU
PRPHQWH³GLHLQLKUHP=XVDPPHQZLUNHQ8QWHUULFKWDOVDEVLFKWVYROOSlGDJRJLVFKHV*HVFKH
KHQ NRQVWLWXLHUHQ GLH DQWKURSRJHQHQ ± DOVR DXI GLH DP8QWHUULFKW EHWHLOLJWHQ3HUVRQHQ ]X
UFN]XIKUHQGHQ±XQGVR]LRNXOWXUHOOHQ9RUDXVVHW]XQJHQGLHSlGDJRJLVFKHQ,QWHQWLRQHQGLH





 (LQJULIIVP|JOLFKNHLWHQ GHV /HKUHUV LP 5HDOLWlWVEHUHLFK 8QWHUULFKW V\PEROLVLHUHQ DOOJH
PHLQVSULFKWPDQLQGLHVHP=XVDPPHQKDQJDXFKYRQÄ(QWVFKHLGXQJVIHOGHUQ³LP8QWHUVFKLHG

 )U GLHVEH]JOLFKH$XVIKUXQJHQYHUJOHLFKH+(,0$1127726&+8/= RGHUDXFK0$57,$/ 
:(1*(57RGHU
+(,0$113'LGDNWLNDOV8QWHUULFKWVZLVVHQVFKDIW6WXWWJDUW.OHWW







GHP VLFKGDPDOV VFKQHOO YHUVWlUNHQGHQ$XINRPPHQPRGHUQHU WHFKQLVFKHU0HGLHQEHJUQGHW9HUJOHLFKHDXFK
0$57,$/
 ,Q$QOHKQXQJDQ6&+8/=: $XIJDEHQGHU'LGDNWLN ,Q.2&+$1'& +UVJ$OOJHPHLQH

































,QVEHVRQGHUH GDV HUVWH8QWHUULFKWVEHLVSLHO DXV HLQHU DPHULNDQLVFKHQ0LWWHOVFKXOH GHXWHW GLH
'\QDPLNGHV8QWHUULFKWHQVDQ8QWHUULFKWLVW]ZHLIHOORVHLQKRFKG\QDPLVFKHU3UR]HVVGHVVHQ
%HGLQJXQJHQXQG DXFK5HODWLRQHQ ]ZLVFKHQ GLHVHQ VLFKXQXQWHUEURFKHQlQGHUQ'HU5HDOL
WlWVEHUHLFK8QWHUULFKWÄZDUWHWQLFKW³XQG]ZLQJWGLH/HKUNUDIWRIWPDOV]X(QWVFKHLGXQJHQXQG
+DQGOXQJHQ XQWHU=HLWGUXFN1DFK'2</( LVW8QWHUULFKW XQWHU DQGHUHP JHNHQQ]HLFKQHW



















 6&+8/=  ,Q GHQ%HVFKUHLEXQJHQGHU ,QWHUGHSHQGHQ]HQGXUFK+(,0$11 XQG6&+8/= ]HLJHQ VLFK
6FKZDQNXQJHQGLHZRKODXFKGDUDXI]XUFN]XIKUHQVLQGGDVVGLHWKHRUHWLVFKHQ.DWHJRULHQLQJOHLFKHU:HLVH


























GHUH HUIDKUHQH /HKUHU EHLVSLHOVZHLVH PLW HWDEOLHUWHQ 5RXWLQHQ DOV 0LWWHO GHU SUDNWLVFKHQ
.RPSOH[LWlWVUHGXNWLRQ RGHU NRJQLWLYHQ 6NULSWV DOV 0LWWHO GHU NRJQLWLYHQ
.RPSOH[LWlWVUHGXNWLRQEHU0|JOLFKNHLWHQGLHYRQÄDXHQ³EHREDFKWEDUH.RPSOH[LWlW
YRQ 8QWHUULFKW VWDUN ]X UHGX]LHUHQ XQG VR ]X ± ]XPLQGHVW DXV VXEMHNWLYHU 6LFKW XQG
EH]JOLFKGHVHQJHUHQEHUXIOLFKHQ8PIHOGHV±]XIULHGHQVWHOOHQGHQ8QWHUULFKWVHUJHEQLVVHQ]X
NRPPHQ:LU ZROOHQ ZHQLJVWHQV ]ZHL $UJXPHQWH JHJHQ HLQH GHUDUWLJH WHLOZHLVH $XVEOHQGXQJ GHU
.RPSOH[LWlWYRQ8QWHUULFKWDQIKUHQ
D 'LHVH$UEHLW HQWVWDQG LP8PIHOG GHU /HKUHUDXVELOGXQJ XQG ]XPLQGHVW IU QRFKZHQLJ
HUIDKUHQH6WXGLHUHQGH LQGHUHUVWHQRGHU]ZHLWHQ$XVELOGXQJVSKDVHLVW8QWHUULFKWVLFKHU
LQGHPEHVFKULHEHQHQ6LQQHHLQÄ)HOGYRQVFKLHUXQEHUVHKEDUHU.RPSOH[LWlW³
E :HLWUHLFKHQGHU REZRKO HLJHQWOLFK WULYLDO5HGXNWLRQ YRQ.RPSOH[LWlW LVW DXVZHQLJHU
VXEMHNWLYHUE]ZÄORNDOHU³6LFKWQLFKWSHUVHSRVLWLY)UHLQHQHUIROJUHLFKHQ0DWKHPD
WLNXQWHUULFKWNDQQ.RPSOH[LWlWVUHGXNWLRQZHGHULQEHOLHELJHP$XVPDQRFKLQEHOLH
ELJHU $XVULFKWXQJ HUIROJHQ YLHOPHKU PXVV GHU /HKUHU HLQ JHZLVVHV 0LQGHVWPD DQ
.RPSOH[LWlWHUWUDJHQXQGGDPLWHUIROJUHLFKXPJHKHQN|QQHQ9HUVFKLHGHQH(UIDKUXQJHQ
]HLJHQ GDJHJHQ GDVV LQVEHVRQGHUH DXFK LQKDOWOLFKH$VSHNWH GHV0DWKHPDWLNXQWHUULFKWV
KlXILJXQDQJHPHVVHQVLPSOLIL]LHUWZHUGHQ%HLVSLHOVZHLVHNDQQGLHQLFKWHUVWVHLW7,066
EHNDQQWH hEHUEHWRQXQJ YRQ 5RXWLQHYHUIDKUHQ LP GHXWVFKHQ 0DWKHPDWLNXQWHUULFKW GD
KLQJHKHQG LQWHUSUHWLHUW ZHUGHQ $XFK GDV IUDJHQGHQWZLFNHOQGH 8QWHUULFKWVJHVSUlFK ±
HLQH*UXQGIRUPGHV0DWKHPDWLNXQWHUULFKWV LQ'HXWVFKODQG±GDVLQGHU5HJHO]ZDUHQ
JDJLHUW XQG IDFKOLFK DQVSUXFKVYROO DEHU RIW DXI HLQH HLQ]LJH/|VXQJ KLQ JHIKUW ZLUG
PXVV LQGLHVHP=XVDPPHQKDQJSUREOHPDWLVFKJHVHKHQZHUGHQ(WZDVNRQNUHWHU]HL
JHQDXFKGLHEHLGHQLQGHU(LQOHLWXQJGLHVHU$UEHLWJHVFKLOGHUWHQ8QWHUULFKWVYHUVXFKHH[
HPSODULVFK P|JOLFKH .RQVHTXHQ]HQ HLQHU 9HUQDFKOlVVLJXQJ RGHU 6LPSOLIL]LHUXQJ PD
WKHPDWLVFKNRJQLWLYHU$VSHNWHGHV8QWHUULFKWV

0DQ GHQNH EHLVSLHOVZHLVH DQ EHVRQGHUH IDFKOLFKH ,QWHUHVVHQ GHV /HKUHUV DQ ,QWHUHVVHQ KLQVLFKWOLFK VHLQHU
$UEHLWVEHODVWXQJRGHUDXFKKLQVLFKWOLFKGHU6LFKHUXQJVHLQHU.RPSHWHQ]






















5HDOLWlWVEHUHLFK GHU VLFK PLQGHVWHQV GXUFK 5HLFKKDOWLJNHLW 9HUQHW]WKHLW '\QDPLN XQG














PDWKHPDWLVFKHU 3UREOHPH GXUFK GLH 6FKOHU  VWHKW (LQ GHUDUWLJHU 0DWKHPDWLNXQWHUULFKW
ZLUGVHLWJHUDXPHU=HLWDXILQWHUQDWLRQDOHU(EHQHJHIRUGHUW9RUDOOHPDXFKLPDQJHOVlFK
VLVFKHQ5DXPZLUG ÄSUREOHP VROYLQJ³ DOV HLQH ]HQWUDOH/HLWLGHH GHV0DWKHPDWLNXQWHUULFKWV

 )U GHQ 0DWKHPDWLNXQWHUULFKW EHLVSLHOVZHLVH +(,15,&+ =,00(50$11  1&70  12/7(
3(+.21(1 D3Ï/<$ 5(+/,&+ 6&+2(1)(/' :,17(5
:,770$11=,00(50$11DEGD
9HUJOHLFKHDXFK.2+/(5
 ] % %(&.(5 6+,0$'$  1&70  3(+.21(1  32/<$  6&+2(1)(/' 
3:7+203621$*7+203621
´3UREOHP VROYLQJ LV D YHKLFOH IRU OHDUQLQJ PDWKHPDWLFV DQG VKRXOG EH WKH FHQWUDO WKHPH LQ DQ\PDWKHPDWLFV
FODVV´1&70





3UREOHPO|VHQ GUIWHQ GLH EHNDQQWHVWHQ %HLWUlJH ZRKO YRP XQJDULVFKHQ0DWKHPDWLNHU XQG 'LGDNWLNHU 3Ï/<$
VWDPPHQ 3Ï/<$=XHLQHU VWlUNHUHQ3UREOHPRULHQWLHUXQJYHUJOHLFKHDXFK9HU|IIHQWOLFKXQ
JHQ GHU*HVHOOVFKDIW IU'LGDNWLN GHU0DWKHPDWLN *'0GHU'HXWVFKHQ0DWKHPDWLNHU9HUHLQLJXQJ '09






Ä(QWGHFNHQGHV/HUQHQ³ RGHU Ä3UREOHPRULHQWLHUWHU0DWKHPDWLNXQWHUULFKW³ DOOHUGLQJV LVW
HLQH 2ULHQWLHUXQJ DP 3UREOHPO|VHQ QXU HLQH XQWHUPHKUHUHQPDWKHPDWLNGLGDNWLVFKHQ 6WU|
PXQJHQ $EHU JHUDGH DXFK LP =XVDPPHQKDQJ PLW GHQ (UJHEQLVVHQ YRQ 7,066 XQG
3,6$ZLUG ]XQHKPHQGHLQH9HUEHVVHUXQJGHV LQ'HXWVFKODQGGHU]HLW EOLFKHQ0DWKHPD
WLNXQWHUULFKWVLQGLHVH5LFKWXQJJHIRUGHUW
1DFK=,00(50$11 EOHLEW DOOHUGLQJV ]XQlFKVW IHVW]XKDOWHQ GDVVQLFKWQXUGHU'LVNXVVLRQV
VWDQG]XP3UREOHPO|VHQXQGGHU*UDGGHU$N]HSWDQ]LQYHUVFKLHGHQHQ/lQGHUQXQWHUVFKLHG
OLFK VLQG VRQGHUQ GDVV DXFK YHUVFKLHGHQH:RUWH IU lKQOLFKH.RQ]HSWH YHUZHQGHWZHUGHQ
XQG VLFK XPJHNHKUW XQWHU JOHLFKHQ:RUWHQ ]XP 7HLO JDQ] YHUVFKLHGHQH .RQ]HSWH YHUEHU
JHQ
'LHV KlQJW EHLVSLHOVZHLVH PLW XQWHUVFKLHGOLFKHQ $XIIDVVXQJHQ ]XP %HJULII Ä3UREOHP³ ]X
VDPPHQ ± XQVHUH KDEHQZLU DXFK LQhEHUHLQVWLPPXQJPLW QHXHUHUPDWKHPDWLNGLGDNWLVFKHU
/LWHUDWXUEHUHLWVLQ$EVFKQLWWDXI6HLWHVNL]]LHUW±XQWHUGHQVRZRKONRPSOH[H3URE
OHPIHOGHU DOVDXFKVHKUHLQIDFKHVFKHPDWLVFK]XO|VHQGH$XIJDEHQVXEVXPLHUWZHUGHQ




 ]%:,17(5 :,770$110h//(5 =XPHQWGHFNHQGHQ/HUQHQIKUW:,17(5DXVÄ©(QWGH
FNHQGHV/HUQHQª LVWZHQLJHU GLH%HVFKUHLEXQJ HLQHU 6RUWH YRQ EHREDFKWEDUHQ/HUQYRUJlQJHQ ZHQQ VR HWZDV
EHUKDXSWP|JOLFKLVWVRQGHUQHLQWKHRUHWLVFKHV.RQVWUXNWGLH,GHHQlPOLFKGD:LVVHQVHUZHUE(UNHQQWQLV
IRUWVFKULWWXQGGLH(UWFKWLJXQJ LQ3UREOHPO|VHIlKLJNHLWHQQLFKWVFKRQGXUFK,QIRUPDWLRQYRQDXHQJHVFKLHKW




















A runner ran 3000m exactly in 8 minutes. What was his average speed 
in meters per second? 
a) 3.75 b) 6.25 c) 16.0 d) 37.5 e) 62.5 
 
If 4 times a number is 48, what is 1/3 of the number? 




OHP IU 6FKOHU GHU YLHUWHQ RGHU IQIWHQ.ODVVH XQG DXFK IU VHKU YLHOH 6WXGLHUHQGH HLQ
3UREOHPLQXQVHUHP6LQQH
8QNODUKHLWHQ ]XP%HJULII Ä3UREOHPO|VHQ³ N|QQHQ DEHU DXFKPLW EHL 6WXGLHUHQGHQ/HKUHUQ
XQG 'LGDNWLNHUQ ]XJUXQGH OLHJHQGHQ WHLOZHLVH LPSOL]LWHQ /HUQWKHRULHQ $XIIDVVXQJHQ ]X
0DWKHPDWLN XQG0DWKHPDWLNXQWHUULFKW RGHUGHPJHVHOOVFKDIWOLFKHQXQGNXOWXUHOOHQ8PIHOG
GDVDXFKVSH]LILVFKH)RUGHUXQJHQXQG(UZDUWXQJHQDQGLH6FKXOHULFKWHW]XVDPPHQKlQJHQ












WLRQ NRQNUHWLVLHUW VWHKW GDV %HDUEHLWHQ PDWKHPDWLVFKHU 3UREOHPH XQG 3UREOHPIHOGHU GXUFK
GLH 6FKOHU LP=HQWUXP HLQHV SUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWV'D]X VLQG LQVEH
VRQGHUH3UREOHPHJHHLJQHWGLH6FKOHU]XHLQHUHLJHQVWlQGLJHQ%HDUEHLWXQJPRWLYLHUHQGLH
PDWKHPDWLVFK VLQQYROO UHLFKKDOWLJ XQG RIIHQ KLQVLFKWOLFK P|JOLFKHU %HDUEHLWXQJVZHJH XQG
HUJHEQLVVH VLQG XQG GDPLW QLFKW QXU $QODVV ]X (UZHUE RGHU )HVWLJXQJ PDWKHPDWLVFKHU
.HQQWQLVVH XQG )HUWLJNHLWHQ JHEHQ VRQGHUQ JHUDGH DXFK HQWGHFNHQGHV /HUQHQ HUP|JOL
FKHQ
:LU IDVVHQ3UREOHPRULHQWLHUXQJ DOV HLQH GLGDNWLVFKH*UXQGRULHQWLHUXQJ GHV8QWHUULFKWV DXI
GLH DXI EHVWLPPWHQ $XIIDVVXQJHQ EHU0DWKHPDWLN /HKUHQ XQG /HUQHQ HWF EHUXKW XQG
VLFKVHOEVWYHUVWlQGOLFKDXFKLQVSH]LILVFKHQ=LHOHQGHV8QWHUULFKWVVHLQHUPHWKRGLVFKHQ*H










































%HJDEXQJVDXVSUlJXQJHQ ± XQG GDPLW0|JOLFKNHLWHQ HLQHU GLIIHUHQ]LHUHQGHQ )|UGHUXQJ GHV
HLQ]HOQHQ6FKOHUVHU|IIQHQ
2IIHQH3UREOHPHXQG3UREOHPIHOGHU
)U GLH JHQDQQWHQ $QOLHJHQ N|QQWH LQVEHVRQGHUH GLH 9HUZHQGXQJ RIIHQHU 3UREOHPH XQG
3UREOHPIHOGHULP8QWHUULFKWI|UGHUOLFKVHLQ
1DFK (UIDKUXQJHQ YHUVFKLHGHQHU $XWRUHQ XQG ]DKOUHLFKHQ8QWHUULFKWVYHUVXFKHQ LP5DK
PHQ GLHVHU 8QWHUVXFKXQJ HLJQHW VLFK EHLVSLHOVZHLVH GDV EHUHLWV LQ GHU (LQOHLWXQJ
YRUJHVWHOOWH )DOWSUREOHP LQ EHVRQGHUHU :HLVH IU HLQHQ 0DWKHPDWLNXQWHUULFKW GHU VLFK DQ
GLHVHQHEHQVNL]]LHUWHQ/HLWLGHHQRULHQWLHUW
/HLFKWH9HUVWlQGOLFKNHLW
(LQHUVHLWV LVW GDV)DOWSUREOHP OHLFKWYHUVWlQGOLFKXQGDQVSUXFKVORVKLQVLFKWOLFKQRWZHQGLJHU


















'DV )DOWSUREOHP ELHWHW 6FKOHUQ 6WXGLHUHQGHQ XQG /HKUHUQ HLQH 9LHO]DKO YRQ %HDUEHL
WXQJVP|JOLFKNHLWHQ YHUVFKLHGHQH =XJlQJH XQG (UNOlUXQJVDQVlW]H'DGXUFK LVW HVP|JOLFK
YHUVFKLHGHQHÄNRJQLWLYH6FKOHUW\SHQ³DQ]XVSUHFKHQ'DV3UREOHPNDQQDOVRLP8QWHUULFKW
TXHUGLIIHUHQ]LHUHQG HLQJHVHW]W ZHUGHQ ]XPDO HV DXFK DXI YHUVFKLHGHQHQ (EHQHQ HQDNWLY






GXUFK)DOWVFKQLWWH HQWVWHKHQGH)HOGHU LP3DSLHUXQWHUVXFKWZHUGHQ'LH IROJHQGH7DEHOOH
]HLJWHQWVSUHFKHQGH$Q]DKOHQIUGLHHUVWHQVHFKV)DOWVFKQLWWH
)DOWVFKQLWW      
$Q]DKOGHU/|FKHU      
$Q]DKOGHU)DOWOLQLHQ
5LFKWXQJ
     
$Q]DKOGHU)DOWOLQLHQ
5LFKWXQJ
     
$Q]DKOGHU(LQVFKQLWWH      
$Q]DKOGHU(FNHQ      
$Q]DKOGHU)HOGHU      
$Q]DKOGHU/|FKHU      


















 9RQ )DOWVFKQLWW ]X )DOWVFKQLWW HUK|KW VLFK GLH $Q]DKO GHU /|FKHU DXI PHKU DOV GDV
'RSSHOWH0LWGHQIROJHQGHQ%H]HLFKQXQJHQJLOWGDQQJHQDXHU
)DOWVFKQLWW QWHU QWHU QWHU
$Q]DKOGHU/|FKHU D E DU F EV
)U GHQ =XZDFKV V JLOW GDEHL YRQ )DOWVFKQLWW ]X )DOWVFKQLWW DEZHFKVHOQG V   U E]Z
V U
 'LH$Q]DKOHQ GHU/|FKHU LP3DSLHU ODVVHQ VLFK DOV 3URGXNWH ]ZHLHU QDWUOLFKHU=DKOHQ
GDUVWHOOHQ9RQ)DOWVFKQLWW]X)DOWVFKQLWWZLUGGDEHLDEZHFKVHOQGHLQ)DNWRUIGXUFKGHQ
)DNWRUIHUVHW]W
)DOWVFKQLWW       
$Q]DKOGHU/|FKHU       
3URGXNWGDUVWHOOXQJ Â Â Â Â Â Â Â















3DSLHU VFKOLHHQ 9RQ )DOWVFKQLWW ]X )DOWVFKQLWW YHUGRSSHOW VLFK GLH $Q]DKO GHU )HOGHU
HQWZHGHU QXU KRUL]RQWDO RGHU QXU YHUWLNDO GDEHL JLOW HVZLHGHU ]X EHDFKWHQ GDVV GLH
)DOWULFKWXQJYRQ)DOWVFKQLWW]X)DOWVFKQLWWZHFKVHOW
$QVSRUQXQG)|UGHUXQJGHU6FKOHU





JXQJ PLW GHP 3UREOHP ]X HLJHQHQ (QWGHFNXQJHQ NRPPHQ HLJHQH ,GHHQ XQG +\SRWKHVHQ

,VWQJHUDGHVRJLOWV U)UQ JLOWD XQGU 
 9HUJOHLFKH GD]X DXFK GLH $XVIKUXQJHQ ]XP PDWKHPDWLVFKHQ +LQWHUJUXQG GHV )DOWSUREOHPV $QKDQJ $
6HLWHII





0|JOLFKNHLWHQ ]X =ZLVFKHQHUIROJHQ YRQ GHQHQ VLFK HLQH PRWLYLHUHQGH :LUNXQJ HUZDUWHQ
OlVVWXQGGLHEHL6FKOHUQDXFKGLH%HUHLWVFKDIWXQWHUVWW]HQN|QQWHQVLFKEHUHLQHOlQJHUH
=HLWPLWGHP)DOWSUREOHPDXVHLQDQGHU]XVHW]HQ




'LHVH*UHQ]HQ N|QQHQ DOOHUGLQJV GXUFK.RRSHUDWLRQ GHU 6FKOHU YHUVFKREHQZHUGHQ1DFK
GHP%HDUEHLWXQJVDQVDW]NDQQMDGXUFK$QHLQDQGHUOHJHQ]ZHLHU)DOWEOlWWHUQDFKGHPQWHQ













7KHPHQEHUHLFKH EHLVSLHOVZHLVH 6\PPHWULH 3RWHQ]HQ =DKOHQIROJHQ 7HUPXPIRUPXQJHQ
5HNXUVLRQ YROOVWlQGLJH ,QGXNWLRQ$XFK ]X DQGHUHQ EHNDQQWHQ 3UREOHPHQ ODVVHQ VLFK9HU










 ,QVEHVRQGHUH LVWGDV)DOWSUREOHPNHLQHÄ$OOHVRGHUQLFKWV³±$XIJDEHGHQHQPDQJHOHJHQWOLFKXD LQ0D
WKHPDWLNZHWWEHZHUEHQEHJHJQHW
 %HL GHU EOLFKHQ .RQVWHOODWLRQ GHV Ä7XUPV YRQ +DQRL³ EHQ|WLJW PDQ ]XP8PVHW]HQ HLQHV 7XUPHV DXV Q
6FKHLEHQPLQGHVWHQVQ=JHZLUGGDV)DOWEODWWLQVJHVDPWQIDFKLQHLQHU5LFKWXQJJHIDOWHWVRHQWVWHKHQQ
/|FKHUMH=HLOHLQGLHVHU5LFKWXQJYHUJOHLFKHDXFK$QKDQJ$6HLWH










'LHV VLQG DOOHUGLQJV OHGLJOLFK 3RWHQ]LDOH GHV )DOWSUREOHPV GLH LP 0DWKHPDWLNXQWHUULFKW
PHKURGHUZHQLJHUJXWDXVJHVFK|SIWZHUGHQN|QQHQ± LQGLHVHP=XVDPPHQKDQJYHUJOHLFKH
GHU/HVHUEHLVSLHOVZHLVHQRFKHLQPDONULWLVFKGLHLQGHU(LQOHLWXQJVNL]]LHUWHQ8QWHUULFKWVYHU
VXFKH 6HOEVWYHUVWlQGOLFK KDEHQ QHEHQ GHU LQKDOWOLFKHQ DXFK GLHPHWKRGLVFKH*HVWDOWXQJ
GHV8QWHUULFKWVXQGGLH8QWHUULFKWVNXOWXUJURHQ(LQIOXVVDXIGDV$XVPDYRQ3UREOHPRULHQ
WLHUXQJ
6R OlVVW VLFK HLQH DQ RELJHQ/HLWLGHHQ RULHQWLHUWH*HVWDOWXQJ GHV8QWHUULFKWV XQWHU DQGHUHP
NHQQ]HLFKQHQGXUFKHLQ,QLWLLHUHQXQG$XIUHFKWHUKDOWHQP|JOLFKVWHLJHQVWlQGLJHU3UREOHPEH
DUEHLWXQJVSUR]HVVHYRQ6FKOHUQEHLVSLHOVZHLVH











IRUP XQG GHQ *UDG GHU 6FKOHULQLWLDWLYH VR ZLUG GDPLW ]XVDPPHQKlQJHQG HLQH
SUREOHPRULHQWLHUWH*HVWDOWXQJGHV8QWHUULFKWVHKHUGXUFKKlXILJHQ7HLOJUXSSHQXQWHUULFKWHU










KLVWRULVFK EHUNRPPHQH ÄIRUPDOLVWLVFKH³7UDGLWLRQ QDFK GHU GLH*UXQGODJHQ GHVPDWKH











































 =XPLQGHVW IUGLH6FKXOPDWKHPDWLN VROOWHGLH)RUGHUXQJQDFKJU|HUHUPDWKHPDWLVFKHU
6WUHQJH ]XP ULFKWLJHQ =HLWSXQNW DXFK LQ $EKlQJLJNHLW YRP (QWZLFNOXQJVVWDQG GHU
6FKOHUHUIROJHQ
 =XPLQGHVW LP 8QWHUULFKWVIDFK 0DWKHPDWLN KDW GLH /RJLN HLQH lKQOLFKH 6WHOOXQJ ZLH
5HFKWVFKUHLEXQJ XQG*UDPPDWLN LP)DFK'HXWVFK0DWKHPDWLVFKHV7lWLJVHLQ HUIRUGHUW
DOOJHPHLQHUKHEOLFKPHKUDOVGLH%HDFKWXQJORJLVFKHU5HJHOQ

9HUJOHLFKH DXFK'$9,6 3 -+(56+5 7KHPDWKHPDWLFDO H[SHULHQFH+DUPRQGVZRUWKXD3HQ
JXLQ










SRVHU -XVW VRZHNQRZWKDWDVHWRID[LRPVDQGGHILQLWLRQV LVDQDWWHPSW WRGHVFULEH WKHPDLQSURSHUWLHVRID
PDWKHPDWLFDO LGHD%XWWKHUHPD\DOZD\VUHPDLQDQDVSHFWRIWKHLGHDZKLFKZHXVHLPSOLFLWO\ZKLFKZHKDYH
QRWIRUPDOL]HGEHFDXVHZHKDYHQRW\HWVHHQWKHFRXQWHUH[DPSOHWKDWZRXOGPDNHXVDZDUHRIWKHSRVVLELOLW\RI
GRXEWLQJ LW³+(56+5 I6RPHSURSRVDOV IRU UHYLVLQJ WKHSKLORVRSK\RIPDWKHPDWLFV ,Q7<02&





'HU*g'(/VFKH8QYROOVWlQGLJNHLWVVDW] EHVDJW GDVV HV LQ NHLQHP KLQUHLFKHQG UHLFKKDOWLJHQ
6\VWHPP|JOLFKLVWMHGHLQGLHVHP6\VWHPIRUPXOLHUEDUH$XVVDJH]XEHZHLVHQ'DPLWLVW




DXFK IU HLQH VWlUNHUH %HWRQXQJ KHXULVWLVFKHU 9HUIDKUHQ XQG ÄLQKDOWOLFKHU³0DWKHPDWLN LP
8QWHUULFKW
$XHUGHP]HLJWHLQ%OLFNLQGLH*HVFKLFKWHGDVVKlXILJ)RUWVFKULWWHLQGHU0DWKHPDWLNJHUD
GH DXFK LQ GHU $XVHLQDQGHUVHW]XQJPLW KHUDXVIRUGHUQGHQ 3UREOHPHQ HUUHLFKW ZXUGHQPDQ
GHQNH EHLVSLHOVZHLVH DQ GLH GUHL NODVVLVFKHQ 3UREOHPH GHV $OWHUWXPV :LQNHOGUHLWHLOXQJ
:UIHOYHUGRSSOXQJ.UHLVTXDGUDWXU RGHUGHQ*URHQ6DW]YRQ)(50$76\VWHPDWLVLH
UXQJXQG6WUHQJHVWDQGHQGDEHLRIWPDOVHUVWDP(QGHG\QDPLVFKHU(QWZLFNOXQJVSUR]HVVHGLH
PLWXQWHU LWHUDWLYH 6FKOHLIHQ XQG DXFK ,UUZHJH XPIDVVWHQ XQG VLFK WHLOZHLVH EHU PHKUHUH
-DKUKXQGHUWHHUVWUHFNWHQ
*HVHOOVFKDIWOLFKH*UQGH
,QVEHVRQGHUHPRGHUQH ,QGXVWULHJHVHOOVFKDIWHQ VHKHQ VLFK ]XQHKPHQGNRPSOH[HQ3UREOHPHQ
EHLVSLHOVZHLVH LQ gNRORJLH XQG gNRQRPLH JHJHQEHU GLH GXUFK 9HUQHW]XQJHQ YHUVFKLH
GHQVWHU/HEHQVEHUHLFKH2IIHQKHLWXQG8QVLFKHUKHLWJHNHQQ]HLFKQHWVLQG1LFKWQXUIU:(5
1,1*XQG.5,:(7ZHUGHQGDPLWGHU
„Umgang mit Unsicherheit, der Mut und die Fähigkeit zur Erfindung von 
Problemlösungen, von Antworten auf Problemstellungen und zur Reflexion 
der möglichen – geplanten und nicht geplanten – Auswirkungen von Prob-
lemlösungen in komplexen Beziehungsgeflechten sowie deren Bewertung 
... zu bedeutsamen Schlüsselqualifikationen. ... Die Schule des 21. 
Jahrhunderts kann es sich nicht erlauben, die beschriebenen Herausfor-
derungen der Zukunft zu ignorieren und entsprechende Lernkompetenzen 







RQ GLHVEH]JOLFKH hEHUOHJXQJHQ ODVVHQ VLFK EHLVSLHOVZHLVH LQ 6FKULIWHQ YRQ '(:(<

 *g'(/. hEHU IRUPDOXQHQWVFKHLGEDUH6lW]HGHU3ULQFLSLD0DWKHPDWLFDXQGYHUZDQGWHU6\VWHPH
0RQDWVKHIWHIU0DWKHPDWLNXQG3K\VLN6±











',(67(5:(* RGHU &20(1,86 ILQGHQ XQG VLQG GHQQRFK LPPHU QRFK DNWXHOO %HL
VSLHOVZHLVHKDW+(<0$11LQVHLQHU$UEHLW]XÄ$OOJHPHLQELOGXQJXQG0DWKHPDWLNXQWHUULFKW³
XQWHU%H]XJDXIWUDGLWLRQHOOHELOGXQJVWKHRUHWLVFKH$QVlW]HXQGDXIGLHMQJHUH'LVNXVVLRQ
]X %LOGXQJ XQG$OOJHPHLQELOGXQJ LP GHXWVFKVSUDFKLJHQ5DXP YHUVXFKW HLQ ]HLWJHPlHV
.RQ]HSW YRQ $OOJHPHLQELOGXQJ DXV]XDUEHLWHQ 'LHV HUIROJW GXUFK GLH %HVFKUHLEXQJ XQG
%HJUQGXQJVLHEHQ]HQWUDOHU$XIJDEHQGHUDOOJHPHLQELOGHQGHQ6FKXOHQGLHVLFKVWLFKZRUWDU
WLJ ZLH IROJW ]XVDPPHQIDVVHQ ODVVHQ /HEHQVYRUEHUHLWXQJ 6WLIWXQJ NXOWXUHOOHU .RKlUHQ]
:HOWRULHQWLHUXQJ $QOHLWXQJ ]XP NULWLVFKHQ 9HUQXQIWJHEUDXFK (QWIDOWXQJ YRQ 9HUDQWZRU
WXQJVEHUHLWVFKDIW(LQEXQJLQ9HUVWlQGLJXQJXQG.RRSHUDWLRQ6WlUNXQJGHV6FKOHU,FKV
,QVEHVRQGHUH KDW +(<0$11 XQWHUVXFKW LQZLHZHLW GHU KHUN|PPOLFKH0DWKHPDWLNXQWHUULFKW
DOOJHPHLQELOGHQG LP H[SOL]LHUWHQ 6LQQH LVW XQG ZLH 0DWKHPDWLNXQWHUULFKW JHVWDOWHW ZHUGHQ
N|QQWHGDPLWHUGHP$QVSUXFKGHU$OOJHPHLQELOGXQJEHVVHUJHUHFKWZLUG'DEHLJLQJHV
LKPQLFKWQXUXPGLH(UDUEHLWXQJHLQHVP|JOLFKHUZHLVHJHHLJQHWHQ&XUULFXOXPVDXFKZHQQ
ZRKO QXU GLHVEH]JOLFKH 7HLOHUJHEQLVVH LQ HLQHU EUHLWHUHQgIIHQWOLFKNHLW OHLGHU RIWPDOV YHU
NU]WGLVNXWLHUWZXUGHQ ,QZLHZHLWGHU$QVSUXFKGHU$OOJHPHLQELOGXQJGXUFKGHQ0DWKH
PDWLNXQWHUULFKWHLQJHO|VWZHUGHQNDQQLVWQDFK+(<0$11QXU]XP7HLOHLQH)UDJHGHU8QWHU
ULFKWVLQKDOWHÄ(QWVFKHLGHQG LVW OHW]WOLFKZLH/HKUHUXQG6FKOHU LP8QWHUULFKWPLWGHQPD
WKHPDWLVFKHQ ,QKDOWHQ XQGPLWHLQDQGHU XPJHKHQ$QGHUV JHVDJW$OOJHPHLQELOGXQJ LP0D
WKHPDWLNXQWHUULFKWLVWHLQH)UDJHGHU8QWHUULFKWVNXOWXU³ +(<0$11HQWZLFNHOWHLQ.RQ]HSW
HLQHUPDWKHPDWLVFKDOOJHPHLQELOGHQGHQ8QWHUULFKWVNXOWXUGLHIUHLQH
„Öffnung des Mathematikunterrichts [steht]: für weniger Normierung 
in den zugelassenen Handlungen und Sprechweisen, für ein Heraustre-
ten aus allzu engen Vorstellungen von Mathematik, für ein bewußtes 
Zulassen von mehr Subjektivität bei Lernenden und Lehrenden, für ei-
ne größere Vielfalt unterschiedlicher individueller Zugänge zur Ma-
thematik, für mehr Freiräume zum eigenen Erkunden, für einen kon-
struktiveren Umgang mit Fehlern, für ein intensiveres Einlassen auf 
das, was andere denken und wie sie denken, für mehr Sensibilität ge-
genüber individuellen Denkakten und den damit verbundenen Gefühlen 
einzelner Schüler [...].“193 
+(<0$11YHUVXFKWDXHUGHPZLFKWLJHXQGFKDUDNWHULVWLVFKH ,QGLNDWRUHQ IUGLHDQJHVWUHEWH








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































'LH LQ GHU OLQNHQ 6SDOWH ]XVDPPHQJHWUDJHQHQ0HUNPDOH VLQG&KDUDNWHULVWLND IU GLH DQJH
VWUHEWH8QWHUULFKWVNXOWXU LKUH 6XPPH LVW DOOHUGLQJV QLFKWPLW GLHVHU JOHLFK]XVHW]HQ8PJH
NHKUWVLQGIU+(<0$11GLHDXIJHIKUWHQ0HUNPDOHMHGRFKIUGLHDQJHVWUHEWHDOOJHPHLQELO
GHQGH8QWHUULFKWVNXOWXUQRWZHQGLJ
„Ein Unterricht, in dem ein vernünftiger Umgang miteinander und mit 
den zu verhandelnden »Sachen« kultiviert wird, ein Unterricht, in dem 
die Lehrenden sensibel sind für mathematische Lernprozesse von Kindern 
und Jugendlichen, für das Bedürfnis, zu verstehen und im unterrichtli-
chen Tun Sinn zu sehen, ein solcher Unterricht müßte in der Tendenz 
eher die links aufgeführten Merkmale erkennen lassen als die aus der 
rechten Spalte.“195 
=X HLQHU $QQlKHUXQJ DQ GLH EHVFKULHEHQH DOOJHPHLQELOGHQGH .XOWXU GHV0DWKHPDWLNXQWHU

































/HUQSUR]HVVH NHLQH UHLQ LQGLYLGXHOOHQ 3UR]HVVH MHGHV:LVVHQ MHGH %HGHXWXQJ ZLUG VR]LDO
DXVJHKDQGHOWLQGHPGLHLQGLYLGXHOOHQ.RQVWUXNWLRQHQPLWGHQHQGHU/HKUHQGHQXQGJHJHEH
QHQIDOOVGHU0LWOHUQHQGHQPHKURGHUZHQLJHULQhEHUHLQVWLPPXQJJHEUDFKWZHUGHQ(UJHEQLV






















'LHGDUEHU KLQDXVJHKHQGH)UDJHQDFKGHU:DKUKHLW LQGLYLGXHOOHURGHU LQWHUVXEMHNWLYJHWHLOWHU.RQVWUXNWLRQHQ
























WXQJ MHZHLOV DXVJHKW'LHVJLOW DXFK IUGHQ(LQVDW]YRQ)DOOVWXGLHQXQG3ODQVSLHOHQ LQGHU
$XVELOGXQJ GHU XQWHU DQGHUHP DXFK XQWHU 5FNJULII DXI GLH VNL]]LHUWHQ 6FKOVVHONRQ]HSWH
EHJUQGHWZLUG2IIHQEDU ODVVHQVLFKGLHVH.RQ]HSWHLQVEHVRQGHUHDXFKLQHLQHP0DWKHPD





XQG VFKOLHOLFK DOOHV /HEHQ 3UREOHPO|VHQ Ä:LVVHQVFKDIWVSURSlGHXWLVFKHV $UEHLWHQ VROO
]XPLQGHVW DQ GHXWVFKHQ*\PQDVLHQ YRUEHUHLWHWZHUGHQ+LHUIU XQG IU MHGHV©HLJHQWOLFKHª
9HUVWHKHQZlUHDOVRDXFKQDFK3RSSHU©3UREOHPO|VHQªHLQHZHVHQWOLFKH/HLWOLQLH>@³
6FKOHUOHLVWXQJHQ




$VVHVVPHQW OLHIHUWHQ GLHVEH]JOLFKJHUDGH DXFK IU'HXWVFKODQG WHLOZHLVH DODUPLHUHQGH(U
JHEQLVVH6LFKHUOLFKPVVHQPDQFKH$VSHNWHEHLGHU6WXGLHQNULWLVFKGLVNXWLHUWZHUGHQ
'HQQRFKN|QQHQHLQLJH LKUHU(UJHEQLVVHDXFKDOV$UJXPHQWIUHLQHVWlUNHUH3UREOHPRULHQ







 *5b6(/  .2+/(5  9HUJOHLFKH DXFK '$1=(5  (/7,1*  63,52 )(/729,&+
-$&2%621&28/621 63,52-(+1*'DEHLVHW]HQGLHVH,QVWUXNWLRQVDQVlW]HDOOHUGLQJVYHUVFKLH
GHQH6FKZHUSXQNWHVRJUHLIWGHUÄ&RJQLWLYH)OH[LELOLW\³$QVDW]LQVEHVRQGHUHNRQVWUXNWLYLVWLVFKHXQGNRQQHNWL




 Ä:LVVHQVFKDIW  NDQQ QLFKW PLW %HREDFKWXQJHQ RGHU GHU ©6DPPOXQJ YRQ 'DWHQª EHJLQQHQ ZLH PDQFKH
0HWKRGRORJHQPHLQHQ%HYRUZLU'DWHQVDPPHOQN|QQHQPXXQVHU ,QWHUHVVHDQ'DWHQHLQHUEHVWLPPWHQ$UW


















3UR]HGXUHQ³ %HLVSLHOVZHLVH LQ -DSDQ LVW GHU ÄRIIL]LHOOH³0DWKHPDWLNXQWHUULFKW ]XPLQ
GHVWLQGHU3ULPDUVWXIHXQG6HNXQGDUVWXIH,GDJHJHQLQZHLWK|KHUHP0DHGXUFKGDV%HDU
EHLWHQ RIIHQHU 3UREOHPVWHOOXQJHQ RSHQHQGHG SUREOHP VROYLQJ JHNHQQ]HLFKQHW 9HU
JOHLFKWPDQGLHHU]LHOWHQ(UJHEQLVVHLQGHQ7,066/HLVWXQJVWHVWVVRZLUNWVLFKGLHVHVWlUNHUH
3UREOHPRULHQWLHUXQJ GHV0DWKHPDWLNXQWHUULFKWV LQ -DSDQ ]XPLQGHVW QLFKW QDFKWHLOLJ DXI GLH
KDXSWVlFKOLFKHUIDVVWH%HKHUUVFKXQJYRQ5RXWLQHQXQG*UXQGIHUWLJNHLWHQDXV'HQQZlK
UHQG-DSDQHLQHQGHU6SLW]HQSOlW]HHUUHLFKHQNRQQWHODJHQGLH
„Mathematikleistungen deutscher Schüler und Schülerinnen ... im inter-
nationalen Vergleich nur im Mittelfeld, obwohl die deutsche TIMSS-II-
Stichprobe (im Vergleich zu den anderen Ländern mit ähnlichem Leis-
tungsbild) nicht nur etwas älter war, sondern auch keine Sonderschüler 
enthielt. Schwächen zeigten sich insbesondere bei Aufgaben, die eine 
sinnvolle Anwendung und Übertragung des Gelernten auf neue Problem-
stellungen verlangen und komplexe Verknüpfungen elementarer Operatio-
nen erfordern ...“221 
,QVEHVRQGHUHLQIROJHYRQ7,066XQG3,6$ZLUGDXFKLQ'HXWVFKODQGQLFKWQXUYRQ]DKOUHL
FKHQ0DWKHPDWLNGLGDNWLNHUQLPPHUHLQGULQJOLFKHUHLQHVWlUNHUH3UREOHPRULHQWLHUXQJGHV0D
WKHPDWLNXQWHUULFKWV JHIRUGHUW 6R HPSIDKO EHLVSLHOVZHLVH GLH ([SHUWHQJUXSSH GHU %XQG
/lQGHU.RPPLVVLRQIU%LOGXQJVSODQXQJXQG)RUVFKXQJVI|UGHUXQJLQLKUHP*XWDFKWHQ



















„(1) Die Stunde beginnt mit der Durchsicht und Besprechung der 
Hausarbeiten. 
 (2) Es folgt eine kurze Wiederholungsphase bei zügigem Interakti-
onstempo. 
 (3) Variante 1: Der neue mathematische Stoff wird im fragend-
entwickelnden Unterrichtsgespräch, das auf eine einzige Lösung 
hinführt, relativ kurzschrittig erarbeitet und vom Lehrer an 
der Tafel dokumentiert. 
Variante 2: Wenn das Thema schon in der vorangegangenen Stunde 
vorbereitet wurde, kann ein Schüler – unterstützt von der 
Klasse und dem Lehrer – eine Aufgabe an der Tafel entwickeln. 
 (4) Anschließend werden in Stillarbeit ähnliche Aufgaben zur Ein-
übung des Verfahrens gelöst. 
 (5) Die Stunde schließt mit der Vergabe und Erläuterung der 
Hausaufgaben.” 
7KHRUHWLVFKHU 5DKPHQ 
 HLQH :HLWHUHQWZLFNOXQJ GHU $XIJDEHQNXOWXU LP PDWKHPDWLVFKQDWXUZLVVHQVFKDIWOLFKHQ




















„Der inhaltlichen Planung des Mathematikunterrichtes liegen 28 Unter-
richtswochen zugrunde. Die weiteren Unterrichtsstunden stehen als päda-
gogischer Freiraum zur Verfügung. Dieser gibt dem Lehrer die Möglich-
keit, neue methodische Wege zu erproben und zeitgemäße Entwicklungen der 
Fachdidaktik (z. B. fächerübergreifende Themen, Unterrichtsprojekte, 
Computereinsatz) einzubeziehen. Der pädagogische Freiraum wird auch be-
reitgestellt, um dem Lehrer die Möglichkeit eines problemorientierten 







5H]HSWH ]XU %HZlOWLJXQJ YRQ 6WDQGDUGDQIRUGHUXQJHQ $XFK (OWHUQ VWHOOHQ PLWXQWHU


















WXQJEHYRU]XJWGD VLH OHLFKWHUSUIEDUXQGHKHU MXVWL]LDEHO VLQG'LHVH$XVULFKWXQJGHU




EDU VHLQPVVHQ XQG EHL %HZHUWXQJHQ QHEHQ /HUQHUJHEQLVVHQ QLFKW DXFK/HUQSUR]HVVH
EHUFNVLFKWLJWZHUGHQVROOWHQ%HLVSLHOVZHLVHKHLWHVLP/HKUSODQ0DWKHPDWLNIU+DP
EXUJHU*\PQDVLHQDXVGHP-DKUHGD]XÄ.ODVVHQDUEHLWHQXQG7HVWVGUIHQQLFKWGHQ




 $XFK VSUDFKOLFKH6FKZLHULJNHLWHQ YRQ6FKOHUQZHUGHQ YRQ/HKUHUQ KlXILJ DOV+LQGH
UXQJVJUXQGHLQHUVWlUNHUHQ3UREOHPRULHQWLHUXQJGHV8QWHUULFKWVJHQDQQW
8QVHUHV (UDFKWHQV VROOWH DOOHUGLQJV GHU 6WHOOHQZHUW GHV NRUUHNWHQ*HEUDXFKV GHU )DFK
VSUDFKHLP9HUKlOWQLV]XU)|UGHUXQJXQG9HUVWlUNXQJH[SHULPHQWHOOHQNUHDWLYHQ9HUKDO











QHQ ÄSUREOHP VROYLQJ³ HLQH EHGHXWHQGH5ROOH VSLHOW'LH LQ GHU 6WXGLH JHVDPPHOWHQ
'DWHQ NRQQWHQ GLH6HOEVWHLQVFKlW]XQJGHU/HKUHU DOOHUGLQJVQLFKWEHVWlWLJHQbKQOLFKHV
JLOWDXFKIU'HXWVFKODQG
 (LQHZHLWHUH DXV XQVHUHU 6LFKW ZHVHQWOLFKH8UVDFKH IU GLH JHULQJH9HUEUHLWXQJ HLQHV






















9RUVWHOOXQJHQ ]X NRQNUHWLVLHUHQ $XHUGHP ZXUGHQ HLQLJH DXV XQVHUHU 6LFKW ZHVHQWOLFKH
P|JOLFKH 8UVDFKHQ IU GLH JHULQJH 9HUEUHLWXQJ HLQHV GHUDUWLJHQ 8QWHUULFKWV ]XVDPPHQJH
VWHOOW
7KHVH8QVHUHQRUPDWLYHQ9RUVWHOOXQJHQYRQ0DWKHPDWLNXQWHUULFKWRULHQWLHUHQVLFKDQGHQ






,Q$EVFKQLWW ZXUGH8QWHUULFKW DOV HLQ5HDOLWlWVEHUHLFK FKDUDNWHULVLHUW GHU ]XPLQGHVW IU GHQ LQWHUHVVLHUWHQ
%HREDFKWHU YRQ DXHQ KRFKNRPSOH[ HUVFKHLQW$OOHUGLQJV LVW.RPSOH[LWlW HLQH DXFKYRP6XEMHNW DEKlQJLJH
*U|H XQG LQVEHVRQGHUH HUIDKUHQH /HKUHU YHUIJHQ LP$OOJHPHLQHQ EHU YHUVFKLHGHQH0LWWHO GHU SUDNWLVFKHQ
XQGNRJQLWLYHQ.RPSOH[LWlWVUHGXNWLRQ8QVHUHV(UDFKWHQV LVW DEHU IUHLQHQTXDOLWDWLYJXWHQ0DWKHPDWLNXQWHU
ULFKW±ZREHLXQVHUHGLHVEH]JOLFKHQQRUPDWLYHQ9RUVWHOOXQJHQDQHLQHPVWlUNHUSUREOHPRULHQWLHUWHQ0DWKHPD




VFKQLWW  ]XVDPPHQJHWUDJHQHQ /HLWLGHHQ HUQVW QLPPW ± NDXP UHGX]LHUEDUHQ.RPSOH[LWlW LQVEHVRQGHUH DXFK
KLQVLFKWOLFK LQKDOWOLFKHU PDWKHPDWLVFKNRJQLWLYHU $VSHNWH LQWHUSUHWLHUHQ ODVVHQ ,Q HLQHP DQVFKOLHHQGHQ
7HLODEVFKQLWWZHUGHQ HLQLJHP|JOLFKH DOOHUGLQJVQXU ODQJIULVWLJ UHDOLVLHUEDUH.RQVHTXHQ]HQ IU GLH/HKUHUDXV
ELOGXQJGDUJHVWHOOWIUGLHGDVYRUOLHJHQGH3URMHNWHUVWH9RUDUEHLWHQHUEULQJHQN|QQWH





]XVDPPHQKlQJHQGH PDWKHPDWLVFKH 7KHPHQEHUHLFKH XQG 0HWKRGHQ 9HUQHW]XQJHQ LQ
QHUKDOEXQGDXVGHU0DWKHPDWLNKHUDXVHWF
 WHLOZHLVHGDUDXVUHVXOWLHUHQG]XPDQGHUHQDEHUDXFKGLH(EHQHGHU8QWHUULFKWVJHVWDOWXQJ
3UREOHPEHDUEHLWXQJVSUR]HVVH XQG ±HUJHEQLVVH YRQ 6FKOHUQ GHUHQ9HUPXWXQJHQ %H
JUQGXQJHQ.RQ]HSWH9DULDWLRQHQKHXULVWLVFKH6WUDWHJLHQ
EHWUHIIHQ VWHOOHQ GHQ /HKUHU YRU EHVRQGHUH LP9HUJOHLFK ]X GHP LQ'HXWVFKODQG EOLFKHQ
0DWKHPDWLNXQWHUULFKW ]XVlW]OLFKH$QIRUGHUXQJHQ ,P)ROJHQGHQ VROOHQ YRU DOOHPEHVRQGHUH







/8+0$11 1 6&+255 8(  $XVELOGXQJ IU 3URIHVVLRQHQ hEHUOHJXQJHQ ]XP &XUULFXOXP IU GLH
/HKUHUDXVELOGXQJ7HLO,'HU/HKU/HUQ3UR]H0DQXVNULSW%LHOHIHOG
7KHRUHWLVFKHU 5DKPHQ 
9HUlQGHUXQJHQ HLQVWHOOHQ N|QQHQ GLH PDQ DOV Ä/HUQHQ³ EH]HLFKQHW 6ROFKH $NWLYLWlWHQ





PHQ GDUEHU KLQDXV VHOEVWYHUVWlQGOLFKZHLWHUH5ROOHQ EHLVSLHOVZHLVH GLH GHV(U]LHKHUV ]X





WHUULFKWVV]HQDULHQ XQG HQWVSUHFKHQGH /HKUHULPSXOVH HQWZHUIHQ GXUFK GLH SURGXNWLYH
6FKOHUWlWLJNHLWHQ LQLWLLHUW XQGDXIUHFKWHUKDOWHQZHUGHQ'LHVNDQQ]XPHLQHQ LP6LQQH
HLQHU 9RUDXVSODQXQJ YRU 8QWHUULFKWVEHJLQQ HUIROJHQ HV PXVV DEHU ]XP DQGHUHQ DXFK
ZlKUHQGGHV8QWHUULFKWVJHOHLVWHWZHUGHQZHQQGHU/HKUHULQGHUDNWXHOOHQ8QWHUULFKWVVL
WXDWLRQ KlXILJ XQWHU =HLWGUXFN EHU GLHZHLWHUH*HVWDOWXQJ GHV8QWHUULFKWV HQWVFKHLGHQ
PXVV
)U HLQHQ SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKW PDQ GHQNH EHLVSLHOVZHLVH DQ GLH
%HDUEHLWXQJGHV)DOWSUREOHPV LP8QWHUULFKWKHLWGLHVXQWHUDQGHUHPGHU/HKUHUPXVV
DXV VHLQHU 6LFKW JHHLJQHWH %HDUEHLWXQJVDQVlW]H IU GLH DNWXHOOH 3UREOHPVWHOOXQJ HQWZL
FNHOQXQGGDUEHUQDFKGHQNHQREXQGLQZLHZHLWGLHVHGXUFKLKQDQJHUHJWXQGLPZHLWH
UHQ9HUODXIPHKURGHUZHQLJHUXQWHUVWW]WZHUGHQVROOWHQ*HUDGHDXFKXQVHUH$XVIK
UXQJHQ ]XP)DOWSUREOHP LP$EVFKQLWW PDFKHQ VLFKHU GHXWOLFK GDVV GDIU HLQH
JUQGOLFKH 9RUEHUHLWXQJ GHV /HKUHUV XQDEGLQJOLFK LVW EHL GHU HU VLFK LQWHQVLY PLW GHU





VWlUNHU SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKW VHKHQ ZLU LQ GLHVHP =XVDPPHQKDQJ
YRU DOOHPGLH ]XVlW]OLFKH$QIRUGHUXQJDQGHQ/HKUHU GLHPLWXQWHUYLHOIlOWLJHQ]HLWOLFK




(QWZXUIV YRQ /HKUHU XQG 6FKOHUWlWLJNHLWHQ NRPPHQ VFKOLHOLFK $QIRUGHUXQJHQ KLQ
VLFKWOLFKGHV8PVHW]HQVGLHVHU7lWLJNHLWHQKLQ]X%HLVSLHOVZHLVHPVVHQ,PSXOVHLQJH
HLJQHWHU :HLVH JHVHW]W 6FKOHUWlWLJNHLWHQ LQLWLLHUW XQG DXIUHFKWHUKDOWHQ XQG GD]X QRW
ZHQGLJH9RUDXVVHW]XQJHQJHVFKDIIHQZHUGHQ'LHVHU$QIRUGHUXQJVEHUHLFKNDQQDXFKDOV





'HU/HKUHU HUVFKHLQW KLHU DOVR HQWVSUHFKHQGXQVHUHUNRQVWUXNWLYLVWLVFKRULHQWLHUWH$XIIDVVXQJYRP/HUQHQ
JHUDGHQLFKWDOVP|JOLFKVWHIIHNWLYHU9HUPLWWOHUIHVWHU:LVVHQVEHVWlQGHVRQGHUQDOV2UJDQLVDWRUYRQ/HUQXPJH
EXQJHQYHUJOHLFKHDXFK3(+.21(1D:,770$11
























GDUJHVWHOOWZXUGH+DWPDQ VLFK QRFK QLFKW LQWHQVLYHUPLW GHP)DOWSUREOHPEHVFKlIWLJW HU
VFKHLQHQYLHOOHLFKWLQVEHVRQGHUHGLHDXIJHIKUWHQ9DULDWLRQVP|JOLFKNHLWHQ]XHLQHPJHPHLQ
VDPHQ(LQVWLHJYRQ/HKUHUXQG6FKOHUQPDUJLQDO'DVVLQGVLHDEHUNHLQHVZHJVGD]XVHW]HQ




9LHOOHLFKW LVWPDQ JHQHLJW XP GHU PDWKHPDWLVFKHQ9ROOVWlQGLJNHLWZLOOHQPLW GHPHLQID
FKHQ )DOWVFKQLWW ]X EHJLQQHQ:HOFKH$XVZLUNXQJHQ NDQQ GLHVH (QWVFKHLGXQJ ]XP%HL
VSLHOKDEHQ"
(LQHUVHLWV 'DV(UJHEQLV GHV HLQIDFKHQ )DOWVFKQLWWV NDQQ IU GLH.RQVWUXNWLRQ DULWKPHWL
VFKHU0XVWHU LQGHU)ROJHGHU/RFK]DKOHQZLFKWLJVHLQ'LHGXUFKEULFKWGDV
ORNDOH0XVWHUGHU9HUGUHLIDFKXQJGDV IUGLH/RFK]DKOHQYRP]ZHLWHQELV
YLHUWHQ )DOWVFKQLWW JLOW XQG GDV RKQH GDV (UJHEQLV GHV HLQIDFKHQ )DOWVFKQLWWV
YHUVWlUNWZHUGHQXQGYLHOH6FKOHU]XIDOVFKHQ+\SRWKHVHQDQUHJHQN|QQWH




















$QGHUHUVHLWV %HLGLHVHU)UDJH $XIJDEHQVWHOOXQJNDQQGDV ,QWHUHVVHGHU6FKOHU HV LVW MD
QRFKNHLQ/RFK LP3DSLHUGDXHUKDIWDXI(LQVFKQLWWHRGHUÄ1HEHQVlFKOLFKNHL
WHQ³±ZHQQPDQVLFKDXVVFKOLHOLFKIUGLH$Q]DKOGHU/|FKHULP3DSLHULQWH



















VHKU DXVJHGHKQWHQ 8QWHUULFKWVSKDVHQ LQ GHU GLH 6FKOHU XQWHU $QOHLWXQJ GHV /HKUHUV EHL
ZHLWJHKHQG HLQKHLWOLFKHP 7HPSR DUEHLWHQ PVVHQ (LQLJH 6FKOHU ZUGHQ VLFK ]HLWZHLVH
ODQJZHLOHQZlKUHQGDQGHUHWHLOZHLVHXQWHU=HLWGUXFNJHULHWHQ0DQFKH6FKOHUZUGHQVLFK




(LQHUVHLWV (LQ3DSLHUERJHQN|QQWH DXVUHLFKHQG VHLQ LQVEHVRQGHUHZHQQVLFKGHU/HKUHU
QXU IU GLH$Q]DKO GHU /|FKHU LP3DSLHU LQWHUHVVLHUW$XHUGHPPVVWHQ GLH










,QWHUHVVLHUHQ VLFK/HKUHU XQGRGHU6FKOHU IU JHRPHWULVFKH$VSHNWH N|QQHQ





PDUNLHUW ZHUGHQ 2GHU JHQJW GLH VRZLHVR OHLFKW XQWHUVFKLHGOLFKH )RUP GHU
/|FKHU"
'LH $UEHLW PLWPHKUHUHQ %OlWWHUQ NDQQ HLQH ÄJHRPHWULVFKH³ /|VXQJVLGHH HU
















































:HOFKH $XVZLUNXQJHQ KDEHQ GLH YHUVFKLHGHQHQ %HWUDFKWXQJVZHLVHQ EHUKDXSW DXI GLH JH
VXFKWHQ=XVDPPHQKlQJH":HOFKH DULWKPHWLVFKHQ0XVWHU HQWVWHKHQ"6LQGGLHVH IU6FKOHU
ZRKO OHLFKWHURGHUVFKZLHULJHU]XILQGHQXQG]XEHJUQGHQ".DQQPDQDXVGLHVHQYLHOOHLFKW
DXIGLH$Q]DKOÄULFKWLJHU/|FKHU³]XUFNVFKOLHHQ"2GHUKDWGHU/HKUHUYLHOOHLFKWYRUVSlWHU


























KDW DQVFKHLQHQGHLQZLFKWLJHV7HLOHUJHEQLV HUUHLFKW± VLHNRQVWUXLHUWHHLQHQ=XVDPPHQKDQJ
]ZLVFKHQ/|FKHUQXQG)DOWOLQLHQ'DJPDUKDWEHL LKUHU6NL]]HRIIHQEDUNDXP:HUWDXIJHR
PHWULVFKH 0HUNPDOH GHV )DOWEODWWHV JHOHJW 'LHV N|QQWH EHLVSLHOVZHLVH HLQH DULWKPHWLVFKH
6LFKWZHLVHQDKHOHJHQGLHDXFKLKU(UJHEQLVHUNOlUW'LH$Q]DKOGHU/|FKHUYHUGUHLIDFKWVLFK
]XP ZLHGHUKROWHQ 0DOH 6LE\OOH YHUPXWHW ]ZDU ZLH -RKDQQHV DXFK  /|FKHU LP 3DSLHU
NRPPWDEHU]XHLQHUDQGHUHQ/RFKDQRUGQXQJ$XFKLKUH%HPHUNXQJXQWHUVWW]WGLH+\SRWKH
VH GDVV 6LE\OOHV 9RUVWHOOXQJHQ ]XP JOHLFKZHUWLJHQ $QVDW] GHU Ä,QGXNWLRQ DP $QIDQJ³

'LH6FKOHUZXUGHQYRP/HKUHU JHEHWHQ LKUH6NL]]HQ ]XEHJUQGHQYLHOHQ ILHO HVDOOHUGLQJV VHKU VFKZHU
LKUH *HGDQNHQ LQ:RUWH ]X IDVVHQ 'LHPLW 6WHUQHQ  JHNHQQ]HLFKQHWHQ$XVVDJHQ VLQG HKHU GLHVEH]JOLFKH
.HUQJHGDQNHQGHU6FKOHUDXVGHQbXHUXQJHQDEJHOHLWHWGXUFKGHQ$XWRUDOVJHJOlWWHWH6FKOHUDXVVDJHQ
'HU/HKUHU KDWWH ]XQlFKVW JHPHLQVDPPLW GHQ6FKOHUQ HLQLJH)DOWVFKQLWWHEHDUEHLWHW
DQVFKOLHHQG HUKLHOWHQ GLH 6FKOHU GHQ$XIWUDJ ]X VNL]]LHUHQ ZLH GDV )DOWEODWW QDFK
GHP IROJHQGHQ IQIWHQ)DOWVFKQLWW DXVVLHKWZREHL VLH LQ LKUHQ=HLFKQXQJHQ]ZLVFKHQ
GHQ ÄDOWHQ³ XQG ÄQHXHQ³ /|FKHUQ XQWHUVFKHLGHQ VROOWHQ 6FKOLHOLFK VWHOOWHQ HLQLJH




























VRQGHUV KRKH5HLFKKDOWLJNHLW GHV IDFKZLVVHQVFKDIWOLFKHQ ,QKDOWV KLQ]X'DUEHU KLQDXV XQG
EHVRQGHUV EHGHXWVDP LP+LQEOLFN DXI ]X EHZlOWLJHQGH$QIRUGHUXQJHQ WUHWHQ LP8QWHUULFKW
PLWXQWHU]DKOUHLFKHWHLOZHLVHYHUVFKLHGHQHXQGGHQQRFK]HLWOLFKSDUDOOHOYHUODXIHQGH%HDUEHL
WXQJVDQVlW]H YRQ 6FKOHUQ E]Z6FKOHUJUXSSHQ DXI GLH YRP/HKUHU EHJOHLWHW XQG JHJHEH
QHQIDOOVXQWHUVWW]WZHUGHQVROOWHQ'DEHLZHUGHQ%HDUEHLWXQJVSUR]HVVHXQG±HUJHEQLVVHGHU
6FKOHU XQWHU DQGHUHP YRQ HLQHU9LHO]DKO YRQ8QWHUULFKWVEHGLQJXQJHQ XQG0HUNPDOHQ GHU
PHWKRGLVFKHQ *HVWDOWXQJ GHV 8QWHUULFKWV GLIIHUHQ]LHUW EHHLQIOXVVW 8QG VHOEVWYHUVWlQGOLFK
ZLUNHQ%HDUEHLWXQJVSUR]HVVH GHU6FKOHU DXFK DXI GLHVH ]XUFN ,Q GHU5HJHOJLEW HVGDEHL
MHGRFKNHLQHPRQRNDXVDOHQ%H]LHKXQJHQYLHOPHKUELOGHQGLHJHQDQQWHQ(OHPHQWHHLQ IHLQ




SD]LWlWHQ GHV /HKUHUV GLHVHU NDQQ GDQQ EHLVSLHOVZHLVH QLFKW DOOH ,QIRUPDWLRQHQ DXIQHKPHQ
XQGDXVZHUWHQGLH]XHLQHUDQJHPHVVHQHQ6LWXDWLRQVEHZHUWXQJQ|WLJZlUHQXQGHUNDQQDXFK
VHLQ:LVVHQQLFKWYROODXVVFK|SIHQ=XVlW]OLFKLVWHLQ8QWHUULFKWGHUVLFKDQLQGLYLGXHOOHQ
3UREOHPEHDUEHLWXQJVSUR]HVVHQ RULHQWLHUW QRWZHQGLJ YRQ HLQHU KRKHQ ,QWUDQVSDUHQ] JHNHQQ
]HLFKQHWGDGHU/HKUHUHEHQQLFKWLQGLH.|SIHVHLQHU6FKOHUVFKDXHQNDQQ
,QVJHVDPW PXVV DXIJUXQG GHU KlXILJ KRFKG\QDPLVFKHQ P|JOLFKVW HLJHQVWlQGLJHQ XQG WHLO
ZHLVHEHUUDVFKHQGHQ3UREOHPEHDUEHLWXQJVSUR]HVVHGHU6FKOHUYRQHLQHUSULQ]LSLHOOHQ8Q
EHUVFKDXEDUNHLWXQGQXUEHJUHQ]WHQ9RUKHUSODQEDUNHLWHLQHVSUREOHPRULHQWLHUWHQ0DWKHPD










7KHVH  3UREOHPRULHQWLHUWHU 0DWKHPDWLNXQWHUULFKW VWHOOW LP 9HUJOHLFK ]X KHUN|PPOLFKHP
8QWHUULFKW]XVlW]OLFKH$QIRUGHUXQJHQDQGHQ/HKUHUGLH]XQlFKVWGLH IDFKZLVVHQVFKDIWOLFKH
(EHQHEHWUHIIHQGD± GLHVLVWHLQZHVHQWOLFKHV.ULWHULXPIUGLH4XDOLWlWGHV8QWHUULFKWV±GLH
%HDUEHLWXQJ PDWKHPDWLVFK UHLFKKDOWLJHU 3UREOHPH LP =HQWUXP HLQHV VROFKHQ 8QWHUULFKWHV
VWHKHQVROOWH'LHVKDWDEHUDXFKXQPLWWHOEDU$XVZLUNXQJHQDXI$QIRUGHUXQJHQLP+LQEOLFN
DXI GLH *HVWDOWXQJ YRQ 8QWHUULFKW LQVEHVRQGHUH KLQVLFKWOLFK GHU $QDO\VH YRQ8QWHUULFKWV
VLWXDWLRQHQVRZLHLQ%H]XJDXIGHQ(QWZXUIXQGGLH,QLWLLHUXQJJHHLJQHWHU6FKOHUDNWLYLWlWHQ
'LHVHEHVRQGHUHQ$QIRUGHUXQJHQDQGHQ/HKUHUN|QQHQDOV$XVZLUNXQJHQGHUKRKHQ.RP









UHQ SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKWV VHKHQ ZLU LQ GHU JHUDGH KHUDXVJHDUEHLWHWHQ





WLHUXQJ GHV 0DWKHPDWLNXQWHUULFKWV LQ 'HXWVFKODQG HUNHQQHQ 'DUEHU KLQDXV VWHKW LQ GHQ
GHXWVFKHQ0DWKHPDWLNVFKXOVWXEHQ HLQ ÄEHUQRUPDOHU³*HQHUDWLRQHQZHFKVHO DQ GHU JHQXW]W
ZHUGHQN|QQWH XPGLHZHLWKLQEHNDQQWH7UlJKHLW GHV6FKXOV\VWHPV]XPLQGHVW WHLOZHLVH]X
EHUZLQGHQ,QVEHVRQGHUHDQGLHVHU6WHOOHGHXWHWVLFKDXFKGLH9HUDQWZRUWXQJXQGGLH+HU
DXVIRUGHUXQJ GHU /HKUHUDXVELOGXQJ DQ :DV NDQQ GLH0DWKHPDWLNGLGDNWLN LP 5DKPHQ GHU




DPEHOQ XQG 5DKPHQULFKWOLQLHQ ILQGHW $XFK EHLVSLHOVZHLVH GXUFK VFKULIWOLFKH 0DWHULDOLHQ
GLHV]HLJHQ(UIDKUXQJHQHEHQVRODVVHQVLFK]HQWUDOH,GHHQHLQHVSUREOHPRULHQWLHUWHQ0DWKH
PDWLNXQWHUULFKWVQXUXQ]XUHLFKHQGYHUPLWWHOQ'DJHJHQKDOWHQZLUHVIUEHVRQGHUVZLFKWLJ















9HUDQVWDOWXQJHQ LP 5DKPHQ GHU /HKUHUDXVELOGXQJ WHLOZHLVH ]X EHREDFKWHQGH ,QNRQJUXHQ]
]ZLVFKHQ]XYHUPLWWHOQGHQ,QKDOWHQXQGGHU$UWGHU9HUPLWWOXQJEHUZXQGHQZUGH*HUD
GH DXFK LQ GLHVHP =XVDPPHQKDQJ VROOWH PDQ XQVHUHV (UDFKWHQV GHQ 0RGHOOFKDUDNWHU GHU
$XVELOGXQJXQGGLHVLFKGDPLWELHWHQGHQ&KDQFHQQLFKWXQWHUVFKlW]HQ
$QGLHVHU6WHOOHN|QQHQZLU OHLGHUQLFKWGHWDLOOLHUWHU DXIGDV HEHQ*HVDJWHHLQJHKHQ ,QVJH
VDPW HUVFKHLQW HV XQV MHGRFKZLFKWLJ 6WXGLHUHQGHQ VFKRQ LP5DKPHQ GHU$XVELOGXQJYHU
VWlUNW (UIDKUXQJHQPLW SUREOHPRULHQWLHUWHP$UEHLWHQ ]X HUP|JOLFKHQ XQG*HOHJHQKHLWHQ ]X
JHEHQ9RUVWHOOXQJHQEHU3RWHQ]LDOH DEHUDXFKEHUEHVRQGHUH$QIRUGHUXQJHQHLQHVSURE
OHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKWV ± HLQLJH ZHVHQWOLFKH ZXUGHQ LP YRULJHQ $EVFKQLWW
H[HPSODULVFKGDUJHVWHOOW±]XHQWZLFNHOQ
,QGLHVHP=XVDPPHQKDQJN|QQWHHVDXFKEHVRQGHUVZLFKWLJVHLQ8QWHUULFKWXQGLQVEHVRQGH
UH HLQHQ VWlUNHU SUREOHPRULHQWLHUWHQ 8QWHUULFKW JHPl GHQ RELJHQ $XVIKUXQJHQ DOV HLQHQ
NRPSOH[HQ 5HDOLWlWVEHUHLFK DXI]XIDVVHQ XQG LP 5DKPHQ GHU $XVELOGXQJ ]X WKHPDWLVLHUHQ





XQG YRU DOOHP6WXGLHUHQGHQ*HOHJHQKHLW JHEHQ VLFK XQWHU GHP%OLFNZLQNHO Ä.RPSOH[LWlW³


























JHIRUGHUW YHUJOHLFKH ] % *2/'0$1 %$5521:,7+(563221  .,(:(77(5  /$03(57 /2(
:(1%(5*%$//0286/(<68//,9$16((/68//,9$10286/(<
9RQ.,(:(77(5  VWDPPW GHU 9RUVFKODJ LQ GLHVHP =XVDPPHQKDQJ LP5DKPHQ GHU /HKUHUDXVELOGXQJ














 (LQ 9HUVFKLHEHQ GHU %HUFNVLFKWLJXQJ YRQ .RPSOH[LWlW DXI VSlWHUH $XVELOGXQJV
DEVFKQLWWH HUVFKHLQW EHVRQGHUV GDQQ NULWLVFK ZHQQ PDQ HLQHUVHLWV GLH VHOHNWLYH XQG
ZDKUQHKPXQJVOHLWHQGH)XQNWLRQXQGDQGHUHUVHLWVGLHPLWXQWHUKRKH6WDELOLWlW HLQPDOH
WDEOLHUWHU9RUVWHOOXQJHQ EHU E]Z(LQVWHOOXQJHQ ]XP0DWKHPDWLNXQWHUULFKW EHGHQNW
6R N|QQHQ VLFK hEHUVLPSOLILNDWLRQHQ LQ IUKHQ XQG PLWWOHUHQ /HUQVWDGLHQ EHLP VSlWHU
QRWZHQGLJHQ8PJDQJPLW NRPSOH[HQ5HDOLWlWVEHUHLFKHQ DOV DXVQHKPHQGKLQGHUOLFK HU
ZHLVHQ ,QVEHVRQGHUH 9HUWUHWHU NRQVWUXNWLYLVWLVFK RULHQWLHUWHU ,QVWUXNWLRQVDQVlW]H VFKOD
JHQ LQ GLHVHP =XVDPPHQKDQJ YRU VWDWW GHU 9HUVXFKXQJ HLQHU 9HUHLQIDFKXQJ QDFK
]XJHEHQ EHVVHU .RPSOH[LWlW XQG ,UUHJXODULWlW EHZXVVW ]XPDFKHQ XQG+LOIHQ ]X GHUHQ
%HZlOWLJXQJDQ]XELHWHQ




WHUULFKWVVFKHPDWD IHVWKDOWHQXQGGDUDXVYRU]HLWLJ HLJHQH*HZRKQKHLWHQZHUGHQ ODVVHQ
YRQGHQHQGDQQVSlWHUQRFKVFKZHUHUDE]XJHKHQLVW
,Q GLHVHP =XVDPPHQKDQJZLUG YLHOIDFK EHNODJW GDVV ELVODQJ YHUEUHLWHWH )RUPHQ GHU /HK




“Teaching mathematics is a complex process in which teachers are re-
quired to weave together knowledge from a number of different disci-
plines (…). In most teacher education programs, however, preservice 
teachers are expected to acquire this knowledge from individual 
courses, isolated from the classroom context in which the knowledge 
is to be applied. Furthermore, the lecture/textbook format, through 
which information is typically “delivered” to the prospective 
teacher, gives little opportunity for students to engage in dia-













GHQ XQG K\SHUPHGLDOHQ /HUQXPJHEXQJHQ JHVHKHQ0LW GHUHQ+LOIH N|QQWH HV XQWHU




WHUULFKW ]XVlW]OLFKH .RPSOH[LWlW HLQHV SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKWV DXI]X]HL
JHQGLHYRUDOOHPDXFKDXVGHUP|JOLFKVWHLJHQVWlQGLJHQ%HDUEHLWXQJJHHLJQHWHU±XQGGLHV
KHLW XQWHU DQGHUHPKLQUHLFKHQG UHLFKKDOWLJHU ±3UREOHPVWHOOXQJHQ GXUFKGLH6FKOHU UHVXO


















+\SHUPHGLHQ VLQG 0XOWLPHGLHQ ]XVlW]OLFK JHNHQQ]HLFKQHW GXUFK QLFKWOLQHDUH 9HUNQSIXQJHQ YRQ ,QIRUPDWL
RQVEO|FNHQ GLH GHP1XW]HU.RQWUROOH EHU GLH ,QWHUDNWLRQJHEHQ0DQGHQNHEHLVSLHOVZHLVHDXFKDQGDVYRQ
GHQ DXVWUDOLVFKHQ0DWKHPDWLNGLGDNWLNHUQ0286/(< XQG 68//,9$1 HQWZLFNHOWH &RPSXWHUSURJUDPP Ä/HDUQLQJ
DERXW7HDFKLQJ³0286/(<68//,9$1)U1,(/6(1LVWEHVRQGHUVZLFKWLJGDVVGLHK\SHUPH
GLDOH8PJHEXQJÄSURYLGHWKHXVHUZLWKWKHIHHOLQJRIEHLQJLQFRQWURODQGDEOHWRH[SORUHDQLQIRUPDWLRQVSDFH³
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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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YRP 6XEMHNW DEKlQJLJH *U|H LVW )U GHQ LQWHUHVVLHUWHQ %HREDFKWHU PDJ 8QWHUULFKW ]ZDU
ÄYRQDXHQ³KRFKNRPSOH[HUVFKHLQHQHUIDKUHQH/HKUHUZUGHQDEHULQGHU5HJHOEHU]DKO
UHLFKH SUDNWLVFKH XQG NRJQLWLYH0LWWHO GHU .RPSOH[LWlWVUHGXNWLRQ YHUIJHQ XQG IROJOLFK LQ
HLQHP IU VLH VHOEVW YLHOZHQLJHU NRPSOH[HQ5HDOLWlWVEHUHLFK DJLHUHQ'HP OlVVW VLFK DOOHU
GLQJV HQWJHJHQ KDOWHQ GDVV IU HLQHQTXDOLWDWLYJXWHQ±XQGGLHVKHLWQDFK LQWHUQDWLRQDOHQ
6WDQGDUGV HEHQ DXFK HLQHQ SUREOHPRULHQWLHUWHQ ± 0DWKHPDWLNXQWHUULFKW .RPSOH[LWlW QLFKW
EHOLHELJUHGX]LHUEDULVW9LHOPHKULVWHLQSUREOHPRULHQWLHUWHU0DWKHPDWLNXQWHUULFKWGXUFKHLQH
QRWZHQGLJHLP9HUJOHLFK]XHKHUWUDGLWLRQHOOHPXQGLQ'HXWVFKODQGZHLWYHUEUHLWHWHQ8QWHU
ULFKW ]XVlW]OLFKH.RPSOH[LWlW JHNHQQ]HLFKQHW GLHGXUFKHLQHP|JOLFKVWHLJHQVWlQGLJH%HDU
EHLWXQJJHHLJQHWHUDOVRDXFKKLQUHLFKHQGUHLFKKDOWLJHUPDWKHPDWLVFKHU3UREOHPHGXUFK6FK
OHUYHUXUVDFKWZLUGYHUJOHLFKH7KHVHQXQG
)U HLQHQ %HLWUDJ GHU /HKUHUDXVELOGXQJ ]XU DXV *HVHOOVFKDIW XQG:LVVHQVFKDIW JHIRUGHUWHQ
4XDOLWlWVVWHLJHUXQJGHV0DWKHPDWLNXQWHUULFKWVVFKHLQWHVXQVXQWHUDQGHUHPQRWZHQGLJ6WX
GLHUHQGHLP5DKPHQGHU$XVELOGXQJIUGLHVH.RPSOH[LWlWXQGGDUDXVUHVXOWLHUHQGH$QIRUGH
UXQJHQ HLQHV SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKWV LQWHQVLYHU ]X VHQVLELOLVLHUHQ
YHUJOHLFKH7KHVH
(LQHVROFKQHXH]XVlW]OLFKH6FKZHUSXQNWVHW]XQJLQGHUPDWKHPDWLNGLGDNWLVFKHQ$XVELOGXQJ
HUIRUGHUW ]XQlFKVW QRWZHQGLJH9RUDUEHLWHQ%HLVSLHOVZHLVH VFKHLQW HV XQV XQDEGLQJOLFK ]X
QlFKVW ,QIRUPDWLRQHQ ]XU YRUILQGEDUHQ LQGLYLGXHOOHQ Ä$XVJDQJVODJH³ EHL 6WXGLHUHQGHQ ]X
JHZLQQHQ'D]XPXVVHLQHQWVSUHFKHQGHV'LDJQRVHLQVWUXPHQWDULXPHQWZLFNHOWZHUGHQPLW
GHVVHQ +LOIH GDQQ JHJHEHQHQIDOOV DXFK GLGDNWLVFKH %HPKXQJHQ XP HLQH 6HQVLELOLVLHUXQJ
YRQ6WXGLHUHQGHQHYDOXLHUWZHUGHQN|QQWHQ
,P 5DKPHQ GLHVHU 8QWHUVXFKXQJ VROO HLQ YRUOlXILJHV 'LDJQRVHLQVWUXPHQWDULXP HQWZLFNHOW
ZHUGHQGDVJHHLJQHWVHLQN|QQWH+LQZHLVHDXIGHQ*UDGGHU6HQVLELOLWlWIUGLH.RPSOH[LWlW
VSH]LILVFKHU $VSHNWH HLQHV SUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWV ]X JHZLQQHQ GLH YRU















GLH 6FKOHU XQG GDPLW ]XVDPPHQKlQJHQG KLQVLFKWOLFK YRUDXVJHKHQGHU XQG DNWXHOOHU (QW
VFKHLGXQJHQ]XHLQHUHQWVSUHFKHQGHQ8QWHUULFKWVJHVWDOWXQJYHUJOHLFKHLQVEHVRQGHUHGLH6LWX





• ZHQQ HU VLFK VSH]LILVFKHQ 0HUNPDOHQ GHV 5HDOLWlWVEHUHLFKV ÄSUREOHPRULHQWLHUWHU
0DWKHPDWLNXQWHUULFKW³EHZXVVWLVW
 LQVEHVRQGHUH GHU5HLFKKDOWLJNHLW JHHLJQHWHU 3UREOHPVWHOOXQJHQXQGGDPLW ]X
VDPPHQKlQJHQG
 GHU 5HLFKKDOWLJNHLW 9HUQHW]WKHLW '\QDPLN XQG ,QWUDQVSDUHQ] HLJHQVWlQGLJHU
3UREOHPEHDUEHLWXQJVSUR]HVVHYRQ6FKOHUQ
• ZHQQ HU VLFK UHVXOWLHUHQGHQ$QIRUGHUXQJHQ DQ GHQ/HKUHU EHZXVVW LVW GLH LQVEH






ZDKUVFKHLQOLFKH 0HUNPDOH YRQ 3UREOHPEHDUEHLWXQJVSUR]HVVHQ GHU 6FKOHU
XPIDVVW
 GDUDXIEDVLHUHQGHU$QDO\VHQYRQLQGHU5HJHOPHKUGLPHQVLRQDOHQ8QWHUULFKWV
















8QVHUHV(UDFKWHQV N|QQWH VLFK GHU*UDG GHU6HQVLELOLWlW IU.RPSOH[LWlW XQWHU DQGHUHP LP
9HUKDOWHQ GHU 6WXGLHUHQGHQ LP =XVDPPHQKDQJ PLW (QWVFKHLGXQJHQ LQ JHHLJQHWHQ 8QWHU

 )U HLQH EHVVHUH /HVEDUNHLW ZHUGHQZLU LPZHLWHUHQ 7H[W LQ GLHVHP =XVDPPHQKDQJ JHOHJHQWOLFK QXU YRQ
6HQVLELOLWlWRGHU6HQVLELOLWlWIU.RPSOH[LWlWVSUHFKHQ
=LHOHGLHVHU8QWHUVXFKXQJ 



















 'DJHJHQ VSULFKW VFKOLHOLFK DXFK GHU QRWZHQGLJHRUJDQLVDWRULVFKH$XIZDQG GHU VFKRQ
IUHLQHQHLQ]HOQHQ8QWHUULFKWVYHUVXFKEHWUlFKWOLFKVHLQNDQQ
8QWHUDQGHUHPDXVGHQHEHQDXIJHIKUWHQ*UQGHQVFKHLQWHVXQVQRWZHQGLJHLQHDUWLIL]LHOOH
8QWHUVXFKXQJVXPJHEXQJ ]X HQWZHUIHQ GLH GLH HUZlKQWHQ1DFKWHLOH QLFKW KDW XQG GHQQRFK
DXVJHZlKOWH$VSHNWHYRQ$QIRUGHUXQJHQHLQHVSUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWV±
LQVEHVRQGHUHKLQVLFKWOLFKGHV(QWZXUIVYRQ%HDUEHLWXQJVP|JOLFKNHLWHQGHVMHZHLOLJHQ3URE




6LWXDWLRQHQGD VLFK+LQZHLVHDXIHLQHP|JOLFKH6HQVLELOLWlW IU.RPSOH[LWlW DPHKHVWHQ LQ
HLQHU JHQJHQG NRPSOH[HQ8PJHEXQJ ]HLJHQ N|QQWHQ*QVWLJ IU XQVHU$QOLHJHQ VFKHLQW







$XVJHKHQG YRQ GLHVHQ0LQGHVWDQIRUGHUXQJHQ N|QQWH LQVEHVRQGHUH HLQ HQWVSUHFKHQG NRQ]L








 %HL HLQHP HLQ]HOQHQ 8QWHUULFKWVYHUVXFK N|QQHQ EHLVSLHOVZHLVH GLH 8QWHUULFKWVYRUDXVVHW]XQJHQ HEHQ QLFKW
YDULLHUWZHUGHQ













GXNWLRQ GXUFK )RNXVVLHUXQJ DXI HLQ HLQ]HOQHV %HLVSLHO HQWVFKLHGHQ 'XUFK GLHVH %H
VFKUlQNXQJVROOYHUVXFKWZHUGHQHLQHQP|JOLFKVWJURHQ7HLOGHU.RPSOH[LWlWYRUDOOHP
PDWKHPDWLVFKNRJQLWLYHU $VSHNWH SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKWV ]ZDU QXU
H[HPSODULVFKDEHUGDIUXPVRGHWDLOOLHUWHU]XHUIDVVHQXQGGXUFKHLQ&RPSXWHUV]HQDULR
GDU]XVWHOOHQ
 ,P+LQEOLFN DXI REHQ JHQDQQWH=LHOVWHOOXQJ LVW EHVRQGHUVGDV)ROJHQGHZLFKWLJ'XUFK
HLQ 6]HQDULR GDV DXVVFKOLHOLFK HLQ%HLVSLHO WKHPDWLVLHUW NDQQ GHU1XW]HUPLW ]DKOUHL










YHUNU]WH5HSUlVHQWDWLRQ HLQHV QDWUOLFKHQ RGHUNQVWOLFKHQ2ULJLQDOV GLHQXU HLQLJH
GHUGHQ0RGHOOHUVWHOOHUQ ]XJlQJOLFKHQXQGDNWXHOO UHOHYDQW HUVFKHLQHQGHQ$WWULEXWHGHV
2ULJLQDOVXPIDVVW VRZLHKlXILJXQGDXFKEHLXQV]XVlW]OLFK$WWULEXWHGLHGDV2ULJLQDO
QLFKWDXIZHLVW
5HDOLWlWVEH]RJHQ VROO GDV&RPSXWHUV]HQDULR LQGHP6LQQH VHLQGDVVHVGHQ1XW]HUPLW
DXVJHZlKOWHQ$VSHNWHQVSH]LILVFKHU6LWXDWLRQHQXQGHQWVSUHFKHQGHQ=XVDPPHQKlQJHQ
NRQIURQWLHUW GLH DXFK LQ GHU Ä5HDOLWlW³ ± GRUW QXU EHLZHLWHP UHLFKKDOWLJHU ± DXIWUHWHQ
N|QQWHQ1LPPWPDQGLHVHQ$QVSUXFKHUQVWVRPXVVPDQIUGLH(UVWHOOXQJHLQHVGHU
DUWLJHQ 6]HQDULRV DXI XPIDQJUHLFKH VHKU VSH]LILVFKH (UIDKUXQJHQ ]XUFNJUHLIHQ E]Z
GLHVHLQDXIZlQGLJHQ9RUXQWHUVXFKXQJHQJHZLQQHQ






YDOOH XQG KLQVLFKWOLFK VSH]LILVFKHU ,QWHQWLRQHQ9HUJOHLFKH DXFK DXVIKUOLFKH([SOLNDWLRQHQ ]XP0RGHOOEHJULII
LQVEHVRQGHUH EHL 67$&+2:,$.   YHUJOHLFKH EHLVSLHOVZHLVH DXFK *(87,1*  +$5%25'7
+(550$110g+5,1*67(50$1752,7=6&+
*HPlGHP$QOLHJHQGHU8QWHUVXFKXQJNRQ]HQWULHUHQZLUXQVEHLGHU$XVZDKOYRQ6LWXDWLRQHQGHUHQ0R
GHOOLHUXQJ XQG EHL P|JOLFKHQ 5FNPHOGXQJHQ GHV 6]HQDULRV QDFK HQWVSUHFKHQGHQ 1XW]HUHQWVFKHLGXQJHQ DXI
$VSHNWHGLHPLW3UREOHPEHDUEHLWXQJVSUR]HVVHQYRQ6FKOHUQLP8QWHUULFKW LQ=XVDPPHQKDQJVWHKHQDOVRYRU










HQWVFKLHGHQ1HEHQ GHU EHVRQGHUHQ (LJQXQJ GLHVHV 3UREOHPV IU HLQHQ SUREOHPRULHQWLHUWHQ











(LQH HQWVSUHFKHQGH 0RGHOOLHUXQJ PLWWHOV &RPSXWHUV]HQDULR GLH HLQHQ *URWHLO GLHVHU
$VSHNWHXPIDVVWN|QQWHGDKHUHLQHLP+LQEOLFNDXIXQVHUH=LHOVWHOOXQJEHVRQGHUVJHHLJ
QHWH8QWHUVXFKXQJVXPJHEXQJEHUHLWVWHOOHQ








%HDUEHLWXQJVSUR]HVVH MQJHUHU 6FKOHU RIWPDOV EHUUDVFKHQG YLHOIlOWLJ XQG UHLFKKDOWLJ
XQGVFKOLHOLFKLVWGDV)DOWSUREOHPIUGLHVH$OWHUVJUXSSHVLFKHUEHVRQGHUVPRWLYLHUHQG
 $XHUGHP LVW GDV )DOWSUREOHP ELVKHUZHQLJ EHNDQQW 'HVVHQ (LQVDW] LP8QWHUULFKW
E]ZHLQHHQWVSUHFKHQGH0RGHOOLHUXQJ LVWGDKHU IU IDVWDOOH6WXGLHUHQGHJOHLFKHUPDHQ
HLQXQEHNDQQWHU5HDOLWlWVEHUHLFK
6FKOLHOLFK VHKHQZLU QRFK HLQLJH SUDJPDWLVFKH*UQGH IU GLH9HUZHQGXQJ GHV )DOWSURE
OHPV
 'LH9RUDXVVHW]XQJVDUPXWXQG1HXDUWLJNHLW GHV3UREOHPVHUOHLFKWHUWGLH'XUFKIKUXQJ





WHJLHQ EHLVSLHOVZHLVH Ä5HSUlVHQWDWLRQVZHFKVHO³ HUP|JOLFKW 'LHVH YLHOIlOWLJHQ0XVWHU

9HUJOHLFKHDXFK6HLWHII
 .HLQHP GHU DQ GHQ HPSLULVFKHQ8QWHUVXFKXQJHQ EHWHLOLJWHQ 6WXGLHUHQGHQZDU GDV )DOWSUREOHP YRUKHU EH
NDQQW
=LHOHGLHVHU8QWHUVXFKXQJ 




1XW]HU LQ GHU5ROOH GHV/HKUHUV ± DEHU XQWHUZHLWDXV JHULQJHUHP'UXFN DOV ÄUHDOHU³8QWHU
ULFKW±PLWDXIDXVJHZlKOWH$VSHNWHUHGX]LHUWHQWHLOZHLVHPLWHLQDQGHU]XVDPPHQKlQJHQGHQ
(QWVFKHLGXQJVVLWXDWLRQHQ ]XU *HVWDOWXQJ HLQHU0DWKHPDWLNXQWHUULFKWVVWXQGH NRQIURQWLHUW LQ
GHUGDV)DOWSUREOHPEHDUEHLWHWZHUGHQVROO$XVJHKHQGYRQGHQ(QWVFKHLGXQJHQGHV1XW]HUV
VROO GDV 6]HQDULR GDQQ VSH]LILVFKH0HUNPDOHP|JOLFKHU8QWHUULFKWVSUR]HVVH GDUVWHOOHQ DXI
GLHGHU3URJUDPPQXW]HUZLHGHUXPUHDJLHUHQNDQQ
'DEHLZROOHQZLUXQVLQVEHVRQGHUHDXIGLH0RGHOOLHUXQJHEHQVROFKHU6LWXDWLRQHQNRQ]HQWULH
UHQ LQ GHQHQ 3UREOHPEHDUEHLWXQJVSUR]HVVH XQG GDPLW ]XVDPPHQKlQJHQGH$VSHNWH GXUFK
GHQ/HKUHUE]Z3URJUDPPQXW]HU]XLQWHUSUHWLHUHQXQG]XEHZHUWHQXQGWHLOZHLVHGDYRQDXV
JHKHQG JHHLJQHWH%HDUEHLWXQJVP|JOLFKNHLWHQ IU 6FKOHU ]X HQWZHUIHQ XQG DQ]XUHJHQ VLQG
)ROJOLFKVROOWHQHQWVSUHFKHQGH6]HQDULRVLWXDWLRQHQZLHGLHLP$EVFKQLWWVNL]]LHUWHQ6LWX














9RU GHU'XUFKIKUXQJ GHV ]ZHLWHQ )DOWVFKQLWWV lXHUQ HLQLJH 6FKOHU LKUH9HUPX
WXQJHQ
)UDQN ,FK JODXEH HV VLQG  /|FKHU LP 3DSLHU GHQQ ZLU KDEHQ YLHUPDO
JHVFKQLWWHQXQGGDV3DSLHULVWYLHUODJLJ
%HUQG ,FK GHQNH HV LVW HLQ /RFK $Q GHQ 5lQGHUQ VLQG QXU 'UHLHFNH HLQJH
VFKQLWWHQ
1DFK GHP$XINODSSHQ GHV 3DSLHUV HQWZLFNHOW VLFK HLQH UHJH 'LVNXVVLRQ ]ZLVFKHQ
GHQ6FKOHUQ6FKOLHOLFKHLQLJHQVLHVLFKGDUDXIGDVVOHGLJOLFKHLQ/RFKLP3DSLHU














$EELOGXQJ PDFKW DXFK HLQHQP|JOLFKHQ1DFKWHLO HLQHV GHUDUWLJHQ6]HQDULRV GHXWOLFK ,Q
GHQ MHZHLOLJHQ(QWVFKHLGXQJVVLWXDWLRQHQ NDQQ HLQ3URJUDPPQXW]HU VHOEVWYHUVWlQGOLFK EHOLH
ELJH2SWLRQHQ]XUZHLWHUHQ8QWHUULFKWVJHVWDOWXQJHQWZLFNHOQ0LW5FNPHOGXQJHQUHDJLH
UHQNDQQHLQ&RPSXWHUV]HQDULROHW]WOLFKDOOHUGLQJVQXUDXIVSH]LILVFKH$OWHUQDWLYHQGLHGHP
1XW]HU EHLVSLHOVZHLVH LQ HLQHP HQWVSUHFKHQGHQ 0HQ ]XU $XVZDKO DQJHERWHQ ZHUGHQ
6LFKHUOLFKN|QQWHQGXUFKHLQH$QDO\VHÄIUHLHU³(QWVFKHLGXQJHQGHV1XW]HUV]XVlW]OLFKH+LQ




VHQ EHL EHOLHELJHQ (LQJULIIHQ GHV /HKUHUV JHQJHQG GHWDLOOLHUW SURJQRVWL]LHUW ZHUGHQ N|QQ
WHQ
'LH QRWZHQGLJH (LQVFKUlQNXQJ GHU (QWVFKHLGXQJVIUHLKHLW GHV 1XW]HUV N|QQWH DXFK ]X









JOHLFK ]X DQGHUHQ KlXILJ YHUZHQGHWHQ8QWHUVXFKXQJVLQVWUXPHQWHQ )UDJHE|JHQ ,QWHUYLHZV
HYHQWXHOOXQWHUVWW]WGXUFKQLFKWLQWHUDNWLYH0HGLHQLQGLHVHU+LQVLFKWQRFKEHVRQGHUVJQV
WLJ


















$XVJHKHQG YRQ LQ GHQ YRUDQJHJDQJHQHQ$EVFKQLWWHQ GDUJHVWHOOWHQhEHUOHJXQJHQ ]XU.RP
SOH[LWlW YRU DOOHP PDWKHPDWLVFKNRJQLWLYHU $VSHNWH SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHU




,P &RPSXWHUV]HQDULR VLQG GXUFK GHQ 3URJUDPPQXW]HU 6LWXDWLRQHQ ]X EHDUEHLWHQ LQ GHQHQ
EHUGLHZHLWHUH8QWHUULFKWVJHVWDOWXQJHQWVFKLHGHQZHUGHQPXVV,QGLHVHP=XVDPPHQKDQJ







'DEHL VLQG IU HLQHQ SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKW GLH IROJHQGHQ ± DOOHUGLQJV
QDFKXQVHUHQ(UIDKUXQJHQKlXILJYHUQDFKOlVVLJWHQ±$VSHNWEHUHLFKHEHVRQGHUVEHGHXWVDP
0 GHU PDWKHPDWLVFKH +LQWHUJUXQG GHU DNWXHOOHQ 3UREOHPVWHOOXQJ EHLVSLHOVZHLVH /|
VXQJVDQVlW]H XQG =XVDPPHQKlQJH ]ZLVFKHQ GLHVHQ P|JOLFKH 9HUQHW]XQJHQ LQQHU
KDOEXQGQDFKDXHUKDOEGHU0DWKHPDWLNP|JOLFKH$XVZHLWXQJHQXQG9DULDWLRQHQ





$ DOOJHPHLQH DIIHNWLYH XQG VR]LDOH $VSHNWH GHU DNWXHOOHQ 8QWHUULFKWVVLWXDWLRQ EHL
VSLHOVZHLVH 0RWLYDWLRQ %HWHLOLJXQJ XQG .RRSHUDWLRQ GHU 6FKOHU GHUHQ $QVWUHQ
JXQJVEHUHLWVFKDIWXQG)UXVWUDWLRQVWROHUDQ]
(QWVSUHFKHQG NRQ]HQWULHUHQ VLFK 0RGHOOLHUXQJHQ LP 6]HQDULR DXI PDWKHPDWLVFKNRJQLWLYH
$VSHNWH XQG DXI (QWVFKHLGXQJVVLWXDWLRQHQ GLH LQVEHVRQGHUH DXFK 3UREOHPEHDUEHLWXQJVSUR
]HVVH YRQ6FKOHUQ EHHLQIOXVVHQN|QQHQ6HOEVWYHUVWlQGOLFKZLUG DXFKGHU$VSHNWEHUHLFK
$DOOHUGLQJVPLWJHULQJHUHP$XIO|VXQJVJUDGEHUFNVLFKWLJW
'LH QRWZHQGLJH9RUJDEH DXVJHZlKOWHU2SWLRQHQ LQ GHQ MHZHLOLJHQ(QWVFKHLGXQJVVLWXDWLR














EHLVSLHOVZHLVH KLQVLFKWOLFK DXVJHZlKOWHU 8QWHUULFKWVEHGLQJXQJHQ GRFK YHUVFKLHGHQHQ (QW
VFKHLGXQJVVLWXDWLRQHQ]XNRQIURQWLHUHQ+LQZHLVHDXIGHQ*UDGGHU6HQVLELOLWlWIU.RPSOH[L
WlW N|QQWHQ VLFK GDQQ GDUDXV HUJHEHQ LQZLHZHLW (QWVFKHLGXQJHQ GXUFK GHQ 1XW]HU LQ GHQ
MHZHLOLJHQ6LWXDWLRQHQGLIIHUHQ]LHUWZHUGHQ




IRUPHQ XQG GDPLW ]XVDPPHQKlQJHQG KLQVLFKWOLFK GHV $XVPDHV GHU /HKUHUVWHXHUXQJ ±
EHWUHIIHQ GLH VLFK LQVEHVRQGHUH DXI 3UREOHPEHDUEHLWXQJVSUR]HVVH YRQ 6FKOHUQ DXVZLUNHQ
N|QQHQ



















+LQZHLVH DXI GHQ*UDG GHU 6HQVLELOLWlW IU.RPSOH[LWlW N|QQWHQ VLFK DXFK GDUDXV HUJHEHQ
LQZLHZHLWGHU1XW]HUEHUP|JOLFKHPRGHOOLHUWH=XVDPPHQKlQJH]ZLVFKHQ8QWHUULFKWVEHGLQ






]LHOH KLQVLFKWOLFK LKUHU :LFKWLJNHLW IU GLHVH 8QWHUULFKWVVWXQGH YRQ ÄVHKU EHGHXWVDP³ ELV
















$XFK XP ]XVlW]OLFKH 5HIOH[LRQVJHOHJHQKHLWHQ IU GHQ1XW]HU ]X VFKDIIHQ VROOHQ GHVVHQ
(QWVFKHLGXQJHQDP6WXQGHQHQGHGXUFKGDV3URJUDPPXQWHUDQGHUHPKLQVLFKWOLFKP|JOLFKHU
8QWHUULFKWV]LHOH EHZHUWHW ZHUGHQ 'XUFK WHLOZHLVH DXFK HWZDV SODNDWLYH %HZHUWXQJHQ YRQ
1XW]HUHQWVFKHLGXQJHQ N|QQWH GDV &RPSXWHUV]HQDULR ]XVlW]OLFK HLQHQ VSLHOHULVFKHQ $VSHNW
JHZLQQHQGHUVLFKHEHQIDOOVSRVLWLYDXIGLH0RWLYDWLRQGHV1XW]HUVDXVZLUNHQN|QQWH
$OWHUQDWLYHQELOGXQJ
'DUEHU KLQDXV N|QQWHQ VLFK+LQZHLVH DXI GHQ*UDG GHU 6HQVLELOLWlW IU.RPSOH[LWlW DXFK
GDUDXV HUJHEHQ LQZLHZHLW GHU1XW]HU LQ GHQ MHZHLOLJHQ(QWVFKHLGXQJVVLWXDWLRQHQ XQWHU%H
DFKWXQJGHV.RQWH[WHV]XVlW]OLFKH$OWHUQDWLYHQ]XUZHLWHUHQ8QWHUULFKWVJHVWDOWXQJHQWZLFNHOW
















YRUKHU XQEHNDQQWHQ 8QWHUULFKWVEHGLQJXQJHQ NRQIURQWLHUW ZLUG *HUDGH DXFK LQ GHUDUWLJHQ
.RQVWHOODWLRQHQ NDQQ YRQ HLQHP VHQVLEOHQ 1XW]HU GHU VLFK MD QDWUOLFKHU %HVFKUlQNXQJHQ
PHQVFKOLFKHQ(QWVFKHLGHQVEHZXVVWLVWHLQH%HUHLWVFKDIW]XPNULWLVFKHQ+LQWHUIUDJHQHLJHQHU
(QWVFKHLGXQJHQXQGGDPLW ]XVDPPHQKlQJHQGHLQH%HUHLWVFKDIW ]XU([SORUDWLRQGHV ]XPLQ
GHVWWHLOZHLVHXQEHNDQQWHQ5HDOLWlWVEHUHLFKVHUZDUWHWZHUGHQ'DUEHUKLQDXVXQGEHVRQGHUV
ZLFKWLJJLEWHVMDLQYLHOHQ6LWXDWLRQHQ±XQGGLHVPXVVGDQQDXFKLP6]HQDULRHQWVSUHFKHQG












VFKHQ 8QWHUVXFKXQJHQ GXUFKDXV EOLFK ± DXFK DQKDQG HUVWHU HPSLULVFKHU 'DWHQ ZHLWHU ]X
NRQNUHWLVLHUHQVLQG
=XVDPPHQIDVVHQGH'DUVWHOOXQJGHU=LHOHGLHVHU8QWHUVXFKXQJ








 DXI 6LWXDWLRQHQ LQ GHQHQ 3UREOHPEHDUEHLWXQJVSUR]HVVH ]X LQWHUSUHWLHUHQ XQG
WHLOZHLVH GDYRQ DXVJHKHQG JHHLJQHWH %HDUEHLWXQJVP|JOLFKNHLWHQ IU 6FKOHU
]XHQWZHUIHQXQGDQ]XUHJHQVLQG
% $XHUGHPVROOHQGDV&RPSXWHUV]HQDULRDOV8QWHUVXFKXQJVXPJHEXQJHUSUREWXQG






(LQ&RPSXWHUV]HQDULRPLW GHQJHUDGH HQWZLFNHOWHQ0HUNPDOHQN|QQWH± ]XVDPPHQPLWHL
QHP HQWVSUHFKHQGHQ$QDO\VHLQVWUXPHQWDULXP ± DOV8QWHUVXFKXQJVXPJHEXQJ ]XP*UDG GHU
6HQVLELOLWlW YRQ 6WXGLHUHQGHQ IU VSH]LILVFKH $VSHNWH GHU .RPSOH[LWlW SUREOHPRULHQWLHUWHQ
0DWKHPDWLNXQWHUULFKWVEHVRQGHUVJHHLJQHWVHLQ'DUEHUKLQDXVN|QQWHHVXQVHUHV(UDFKWHQV








(LQH (UKHEXQJ ]XP )DOWSUREOHP 
 (,1((5+(%81* =80 )$/7352%/(0 =85 (03,5,6&+(1*581'/(*81*
'(6&20387(56=(1$5,26









WKHRUHWLVFKHQ hEHUOHJXQJHQ YRU DOOHP UHLFKKDOWLJH HPSLULVFKH (UIDKUXQJHQ ]XP (LQVDW]
GHV)DOWSUREOHPV LP0DWKHPDWLNXQWHUULFKWQRWZHQGLJ'LHVHZXUGHQ LP5DKPHQHLQHUXP
IDQJUHLFKHQ(UKHEXQJKDXSWVlFKOLFKLQGHQ-DKUHQELVJHZRQQHQ6LHXPIDVVWH















0LW GLHVHU (UKHEXQJ ]XP )DOWSUREOHP VROOWHQ HPSLULVFKH'DWHQ DOVZHVHQWOLFKH*UXQGODJH
HLQHU0RGHOOLHUXQJ VSH]LILVFKHU $VSHNWH GHV 5HDOLWlWVEHUHLFKHV Ä)DOWSUREOHP LP0DWKHPD
WLNXQWHUULFKW³JHZRQQHQZHUGHQ*HPlGHUDOOJHPHLQHQ2ULHQWLHUXQJGHV3URMHNWHVJDOWXQ
VHU +DXSWLQWHUHVVH GDEHL PDWKHPDWLVFKNRJQLWLYHQ $VSHNWHQ GHU 3UREOHPEHDUEHLWXQJ GXUFK
GLH 6FKOHU GDPLW ]XVDPPHQKlQJHQGHQ DIIHNWLYHQ XQG VR]LDOHQ$VSHNWHQ VRZLH JHZLVVHQ






 $Q GLHVHU 6WHOOHP|FKWH LFKPLFK QRFK HLQPDO JDQ] KHU]OLFK EHL DOOHQ EHWHLOLJWHQ 6FKOHUQ 6WXGLHUHQGHQ
/HKUHUQXQG+RFKVFKXOOHKUHUQVRZLHEHLGHQ]XVWlQGLJHQ6FKXODXIVLFKWVEHK|UGHQIUGLHIUHXQGOLFKH8QWHUVWW
]XQJEHGDQNHQ
 'LHV OLHJW QLFKW QXU DQ ]HLWOLFKHQ XQG UlXPOLFKHQ %HVFKUlQNXQJHQ GLHVHU $UEHLW GLH HLQH DXVIKUOLFKH
'DUVWHOOXQJVSUHQJHQZUGH,QGLHVHP=XVDPPHQKDQJVHKHQZLUDXFKSULQ]LSLHOOH*UHQ]HQOLQHDUHU7H[WH
9HUJOHLFKHDXFK.DSLWHO6HLWHII
(LQH (UKHEXQJ ]XP )DOWSUREOHP 
'D]X GXUFKJHIKUWH 8QWHUULFKWVYHUVXFKH XQG %HIUDJXQJHQ YRQ 6WXGLHUHQGHQ /HKUHUQ XQG
'LGDNWLNHUQVROOWHQ)ROJHQGHVOHLVWHQ
 (UIDVVXQJYRQ3UREOHPEHDUEHLWXQJVSUR]HVVHQ
(V VROOWH HLQ P|JOLFKVW EUHLWHV 6SHNWUXP YRQ 3UREOHPEHDUEHLWXQJVSUR]HVVHQ XQG ±HUJHE
QLVVHQYRQ6FKOHUQGHUYLHUWHQXQGIQIWHQ-DKUJDQJVVWXIHXQGGDPLW]XVDPPHQKlQJHQGHQ
DIIHNWLYHQ XQG VR]LDOHQ $VSHNWHQ XQWHU %HUFNVLFKWLJXQJ YHUVFKLHGHQHU 5DQGEHGLQJXQJHQ






GHU 3UREOHPEHDUEHLWXQJ GXUFK 6FKOHU EHHLQIOXVVHQ N|QQHQ *QVWLJ HUVFKLHQ HV XQV ]XP
HLQHQQDFK0|JOLFKNHLWHQ]XVXFKHQGDEHLVROFKH9DULDWLRQHQ]XHUIDVVHQGLHIU6WXGLHUHQ
GH DOVZLFKWLJH=LHOJUXSSHGHV&RPSXWHUV]HQDULRVQDKH OLHJHQ=XPDQGHUHQ VROOWHQ HQW
VSUHFKHQG XQVHUHU GLGDNWLVFKHQ *UXQGRULHQWLHUXQJ LQVEHVRQGHUH DXFK VROFKH 9DULDWLRQHQ
XQWHUVXFKWZHUGHQGLHHLQHQ0DWKHPDWLNXQWHUULFKWHUP|JOLFKHQGHUVLFKDQGHQLQ$EVFKQLWW





(V VROOWHQ P|JOLFKVW GHWDLOOLHUW =XVDPPHQKlQJH ]ZLVFKHQ DXVJHZlKOWHQ 8QWHUULFKWVEHGLQ
JXQJHQ0HUNPDOHQGHU8QWHUULFKWVJHVWDOWXQJXQG0HUNPDOHQGHV9HUODXIVGHU3UREOHPEHDU
EHLWXQJHUIDVVWZHUGHQ
'LHVEH]JOLFKH ,QIRUPDWLRQHQ VROOWHQ ]X HLQHPHPSLULVFKJHVWW]WHQP|JOLFKVWGHWDLOOLHUWHQ
GHVNULSWLYHQ1HW]ZHUNPRGHOO LQWHJULHUWZHUGHQ(LQGHUDUWLJHV0RGHOOGDVDOV*UXQGODJH
GHV ]X HQWZLFNHOQGHQ &RPSXWHUV]HQDULRV GLHQHQ NDQQ OlVVW VLFK ]XQlFKVW lKQOLFKZLH GDV
GHP Ä/RKKDXVHQ³6]HQDULR ]XJUXQGH OLHJHQGH0RGHOO YRUVWHOOHQ ZREHL ZLU KLQVLFKWOLFK
GHV]XPRGHOOLHUHQGHQ5HDOLWlWVEHUHLFKHV]XPLQGHVW]ZHLZHVHQWOLFKH8QWHUVFKLHGHVHKHQ
D =XPHLQHQJLEWHVPLWGHQYHUVFKLHGHQHQ8QWHUULFKWVVLWXDWLRQHQYRQHLQDQGHUDEKlQJLJH
PLWXQWHU ]HLWOLFK DXIHLQDQGHU IROJHQGH 5HDOLWlWVDXVVFKQLWWH PLW JDQ] XQWHUVFKLHGOLFKHQ
0HUNPDOHQXQGÄ(LQJULIIVP|JOLFKNHLWHQ³IUGHQ$NWHXU'DKHULVWGDV]XHQWZLFNHOQGH







GDQQ =XVDPPHQKlQJHPRGHOOLHUHQ NDQQ ,Q8QWHUULFKWVYHUVXFKHQ VROOWHQ VROFKH*OHLFK]HLWLJNHLWHQ DXIJHVSUW
GXUFK%HIUDJXQJHQYRQ/HKUHUQXQG'LGDNWLNHUQVROOWHQEHUHLWVPRGHOOLHUWH=XVDPPHQKlQJHHUIDVVWZHUGHQ
 (LQHP VROFKHQ 0RGHOO JHKHQ VHOEVWYHUVWlQGOLFK JHZLVVH WKHRUHWLVFKH 9RUVWHOOXQJHQ XQG *UXQGDQQDKPHQ
YRUDXVYHUJOHLFKH.DSLWHO
9HUJOHLFKH$EELOGXQJ6HLWH







DEKlQJLJ YRQHLQDQGHU  6HOEVWYHUVWlQGOLFK ZHUGHQ =XVDPPHQKlQJH LQ GHU 5HJHO
DXFKYRQGHQ%HGLQJXQJHQEHHLQIOXVVWXQWHUGHQHQGHU8QWHUULFKW VWDWWILQGHWXQGGLHVH
ZLHGHUXPN|QQHQXQGVROOWHQEHLGHUPHWKRGLVFKHQ*HVWDOWXQJGHV8QWHUULFKWVEHUFN








0LWXQWHU N|QQHQ=XVDPPHQKlQJH DOOHUGLQJV DXFKQXU VWRFKDVWLVFKHUVFKHLQHQZHQQQLFKWDOOH(LQIOXVVJU|
HQEHNDQQWVLQGRGHUKLQUHLFKHQGJHQDXEHVWLPPWZHUGHQN|QQHQ
6LFKHUJLEWHVDXFKEHLGHU8QWHUULFKWVJHVWDOWXQJ(OHPHQWHGLHEHVVHU]XHLQDQGHUSDVVHQDOVDQGHUH0|FKWH

























(LQH (UKHEXQJ ]XP )DOWSUREOHP 
 8QWHUULFKWVYHUVXFKH












































(LQH (UKHEXQJ ]XP )DOWSUREOHP 
(LQ DQVFKOLHHQGHU +RVSLWDWLRQVEHVXFK VROOWH GHP JHJHQVHLWLJHQ .HQQHQOHUQHQ YRQ
6FKOHUQXQG8QWHUULFKWHQGHPGLHQHQXQGGLHVHPHUP|JOLFKHQZHLWHUH(LQGUFNHEHU
GLH.ODVVH]XJHZLQQHQ
,Q GHU GDUDXI IROJHQGHQ0DWKHPDWLNVWXQGHZXUGH GDV )DOWSUREOHP EHU GLH JHVDPWH
8QWHUULFKWVVWXQGHKLQZHJEHDUEHLWHW
(LQ$EVFKOXVVJHVSUlFKPLW GHU /HKUHULQ VROOWH YRU DOOHPGD]X GLHQHQ DXV LKUHU 6LFKW
ZLFKWLJH (QWVFKHLGXQJVVLWXDWLRQHQ LP 8QWHUULFKWVYHUODXI ]X LGHQWLIL]LHUHQ XQG ZDKU
VFKHLQOLFKH =XVDPPHQKlQJH ]ZLVFKHQ 8QWHUULFKWVHQWVFKHLGXQJHQ XQG EHREDFKWHWHQ
3UREOHPEHDUEHLWXQJVSUR]HVVHQ DXI]XGHFNHQ ZHLWHUH +DQGOXQJVRSWLRQHQ IU ZLFKWLJH
6LWXDWLRQHQ]XHQWZLFNHOQXQGMHZHLOVP|JOLFKH$XVZLUNXQJHQLQGHUEHVXFKWHQ6FKXO
NODVVHDE]XVFKlW]HQ
8QWHUULFKWVVWXQGHQZXUGHQYLGHRWHFKQLVFK DXIJH]HLFKQHW EHL GHQ DQGHUHQ OLHJHQ]XPLQ
GHVWVFKULIWOLFKH3URWRNROOHXQG]XHLQHPJURHQ7HLOGLHYRQGHQ6FKOHUQHUVWHOOWHQ$UEHLWV
EOlWWHU7DEHOOHQ6NL]]HQHWFYRU'LH9RUXQG1DFKEHVSUHFKXQJHQZXUGHQ LQ)RUPKDOE






GHU =LHOVWHOOXQJHQ GLHVHU (UKHEXQJ ZXUGHQ GLH 'RNXPHQWH YRP $XWRU LQ $OOHLQDUEHLW
KDXSWVlFKOLFKKLQVLFKWOLFKGHUREHQJHQDQQWHQ3XQNWHDQDO\VLHUW
,QHLQHPHUVWHQ6FKULWWZXUGHQGD]XDXVGHQ8QWHUULFKWVGRNXPHQWHQJUREH9HUODXIVSURWRNROOH














(LQH (UKHEXQJ ]XP )DOWSUREOHP 
 LQKDOWOLFKH bXHUXQJHQ EHLVSLHOVZHLVH 9HUPXWXQJHQ %HJUQGXQJHQ (UNOlUXQJHQ





 0HUNPDOH GHU 8QWHUULFKWVJHVWDOWXQJ GXUFK GHQ /HKUHU EHLVSLHOVZHLVH )UDJHVWHOOXQJHQ




WDLOOLHUW GRNXPHQWLHUWZHUGHQ NDQQ (UVWHOOWH 3URWRNROOH VLQG GDKHU LQGHU5HJHOYHUDOOJH
PHLQHUQGH*URESURWRNROOHGHV3UREOHPEHDUEHLWXQJVYHUODXIVEHL6FKOHUJUXSSHQ










JH ]ZLVFKHQ 8QWHUULFKWVEHGLQJXQJHQ 0HUNPDOHQ GHU PHWKRGLVFKHQ *HVWDOWXQJ GHV 8QWHU
ULFKWV XQG0HUNPDOHQ GHU3UREOHPEHDUEHLWXQJGXUFKGLH6FKOHU DXI]XGHFNHQ%HREDFKWHWH





















(LQH (UKHEXQJ ]XP )DOWSUREOHP 
$EELOGXQJ=XU$QDO\VHGHU8QWHUULFKWVYHUVXFKH
 $QGHUH'DWHQTXHOOHQ
%HL HLQHU FKURQRORJLVFKHQ 6FKLOGHUXQJ GHU (QWZLFNOXQJVDUEHLWHQ XQG 8QWHUVXFKXQJHQ ]X
HLQHP0RGHOOGHV5HDOLWlWVEHUHLFKHVÄ)DOWSUREOHP LP0DWKHPDWLNXQWHUULFKW³KlWWHQZLUPLW










ZHLWHUH 8QWHUULFKWVYHUVXFKH NRQ]LSLHUW XP =XVDPPHQKDQJVK\SRWKHVHQ ]X EHUSUIHQ XQG












 .,(:(77(5 HQWZLFNHOWH DXFK GDV )DOWSUREOHP XUVSUQJOLFK IU HLQH $XIQDKPHSUIXQJ GHU 8QLYHUVLWlW




























(LQH (UKHEXQJ ]XP )DOWSUREOHP 










$XVZLUNXQJHQ DXI GDV ZHLWHUH 8QWHUULFKWVJHVFKHKHQ QXU VHKU ZHQLJ GHWDLOOLHUW (V ZXUGHQ
IDVWDXVVFKOLHOLFKVR]LDOHXQGDIIHNWLYH$VSHNWHGHV8QWHUULFKWVEHUFNVLFKWLJWNRJQLWLYH




JH (UIDKUXQJHQ PLW SUREOHPRULHQWLHUWHP 0DWKHPDWLNXQWHUULFKW YHUIJWHQ $QGHUHUVHLWV
ZLGHUVSUHFKHQ GLHVH(UIDKUXQJHQ MHGRFK DXFK QLFKWGHP$QOLHJHQGLHVHV3URMHNWHVXQGGHU
1RWZHQGLJNHLW HLQHU ODQJIULVWLJ DQ]XVWUHEHQGHQ6HQVLELOLVLHUXQJ LQVEHVRQGHUH DXFK IUGLH
.RPSOH[LWlWPDWKHPDWLVFKNRJQLWLYHU$VSHNWHYRQ0DWKHPDWLNXQWHUULFKW
8P LP&RPSXWHUV]HQDULR VSlWHU XQWHUDQGHUHP2SWLRQHQDQELHWHQ]XN|QQHQGLHGHVVHQ
1XW]XQJLQVEHVRQGHUHIU6WXGLHUHQGHDWWUDNWLYPDFKHQN|QQWHKDEHQZLUDXFK/HKUDPWVVWX






ULFKWVJHVWDOWXQJ ,KUH $XVVDJHQ ZXUGHQ LQ GHU 5HJHO DXI 7RQEDQG DXIJH]HLFKQHW XQG
VWDQGHQVRIUHLQHVSlWHUHGHWDLOOLHUWH$QDO\VH]XU9HUIJXQJ
%HL,QWHUHVVHNRQQWHHLQ8QWHUULFKWVYHUVXFKLQHLQHUYLHUWHQRGHUIQIWHQ.ODVVHGXUFK
JHIKUWZHUGHQ GHU DXFK YLGHRWHFKQLVFK GRNXPHQWLHUWZXUGH$OOHUGLQJVZXUGH GLHVH
0|JOLFKNHLWQLFKWYRQDOOHQ6WXGHQWLQQHQZDKUJHQRPPHQ









(LQH (UKHEXQJ ]XP )DOWSUREOHP 
,QVJHVDPWZDUHQ]HKQ6WXGLHUHQGHDXIGLHVH:HLVHDQXQVHUHQ8QWHUVXFKXQJHQEHWHLOLJW6R
ZRKO LKUH YRUDXVJHKHQGHQ hEHUOHJXQJHQ ]XU 8QWHUULFKWVSODQXQJ DOV DXFK LKUH ÄRQIO\
(QWVFKHLGXQJHQ³ LQGHQNRQNUHWHQ8QWHUULFKWVVLWXDWLRQHQ OLHIHUWHQ]XP7HLOZHUWYROOH$QUH

















QLVVH EHREDFKWHQ GLH VHOEVWYHUVWlQGOLFK LQVEHVRQGHUH HPSILQGOLFK YRQ GHUPHWKRGLVFKHQ
*HVWDOWXQJ GHV 8QWHUULFKWV DEKLQJHQ $XFK GDKHU N|QQHQ ZLU KLHU QLFKW GHWDLOOLHUW DXI DOOH
(LQ]HOKHLWHQ HLQJHKHQ :LU ZROOHQ OHGLJOLFK IHVWKDOWHQ GDVV HUIROJUHLFKH RGHU YLHOYHUVSUH
FKHQGH%HDUEHLWXQJVYHUVXFKHLQGHU5HJHOPLWZHQLJVWHQVHLQHPGHUIQI/|VXQJVDQVlW]HLQ






OLFK QXU IU HLQHQ JHZLVVHQ $QWHLO UHDOLVLHUHQ 'LH GDEHL YRUDE QRWZHQGLJHQ $XVZDKOHQW
VFKHLGXQJHQKDEHQZLUWHLOZHLVHYRUGHP+LQWHUJUXQGSHUV|QOLFKHU(UIDKUXQJHQXQGWKHRUHWL
VFKHU 9RUVWHOOXQJHQ JHWURIIHQ ZHQQ ZLU XQV ]XP HLQHQ DXI DXV XQVHUHU 6LFKW ZHVHQWOLFKH
9DULDWLRQHQHLQHVSUREOHPRULHQWLHUWHQ9RUJHKHQVNRQ]HQWULHUWKDEHQ=XPDQGHUHQKDEHQ
ZLUYHUVXFKWVROFKH9DULDWLRQHQ]XHUSUREHQGLHEHIUDJWHQ6WXGLHUHQGHQXQG/HKUHUQZLFKWLJ
HUVFKLHQHQ'LH LQ GHQ8QWHUULFKWVYHUVXFKHQJHVDPPHOWHQ(UIDKUXQJHQ VLQGGDQQ VHOEVWYHU
VWlQGOLFK DXFK QXU HLQ ]XVlW]OLFK VXEMHNWLY JHIlUEWHU$XVVFKQLWW DXVGHU0HQJHP|JOLFKHU
(UIDKUXQJHQXQGQLFKWXQDEKlQJLJYRQGHPDSULRUL±+LQHLQJHWUDJHQHQ:LUVLQGXQVGHVVHQ
EHZXVVWZHQQZLU DQ GLHVHU6WHOOH GHQQRFKYHUVXFKHQ HLQLJH0HUNPDOH GHUPHWKRGLVFKHQ



















ZHUGHQ'LH8QWHUULFKWVYHUVXFKH KDEHQ JH]HLJW XQG GDPLW XQVHUH XQG GLH9RUVWHOOXQJHQ
EHIUDJWHU([SHUWHQEHVWlWLJWGDVVGLH3UlVHQWDWLRQGHV)DOWSUREOHPVXQGHUVWH%HDUEHLWXQJV
VFKULWWHHLQHQHQRUPHQ(LQIOXVVDXIGLHZHLWHUH%HDUEHLWXQJKDEHQ'LHIROJHQGH$EELOGXQJ
]HLJW WHLOZHLVH YRQ([SHUWHQ XQG6WXGLHUHQGHQ YRUJHVFKODJHQH YRQ XQV HPSLULVFK HUSUREWH
XQGVSlWHULQGDV&RPSXWHUV]HQDULRLPSOHPHQWLHUWH9DULDWLRQHQLQGLHVHU6LWXDWLRQ6LHN|Q
QHQ VLFK LQVEHVRQGHUH DXI$UWXQG$Q]DKOGHU6FKOHUK\SRWKHVHQEHQXW]WH0DWHULDOLHQGLH
2UJDQLVDWLRQYRQ%HLVSLHOPDWHULDODXIGDV$QNQSIHQDQ5RXWLQHQXQG%HZHUWHQYRQ,QIRU
PDWLRQHQ DXI$XVGDXHU XQG0RWLYDWLRQ GHU 6FKOHU DXVZLUNHQ'HWDLOVP|JOLFKHU$XVZLU



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































:LHGHUXP QXU DOV SDUDGLJPDWLVFKHV%HLVSLHO GHU YRQ XQV JHZRQQHQHQ(UJHEQLVVH ]HLJW GLH
IROJHQGH$EELOGXQJ HLQ QRFK UHFKW JUREHV7HLOQHW] GHV HQWZLFNHOWHQ1HW]ZHUNPRGHOOV GDV
=XVDPPHQKlQJH]ZLVFKHQ0HUNPDOHQGHUPHWKRGLVFKHQ*HVWDOWXQJGHUJHUDGHEHVSURFKHQHQ
8QWHUULFKWVVLWXDWLRQXQG0HUNPDOHQGHV9HUODXIVGHU3UREOHPEHDUEHLWXQJGXUFKGLH6FKOHU
OHGLJOLFK DQGHXWHW 'DEHL ZXUGHQ QXU VROFKH =XVDPPHQKlQJH DXIJHQRPPHQ GLH DXIJUXQG
WKHRUHWLVFKHU hEHUOHJXQJHQ RGHU PHKUIDFKHU HPSLULVFKHU %HVWlUNXQJHQ EHVRQGHUV SODXVLEHO





NHQ N|QQHQ KDEHQZLU EHUHLWV LP$EVFKQLWW  LQVEHVRQGHUH DXI6HLWH II IHVWJHKDOWHQ
0LW GLHVHQ XQG DXFK HUJlQ]W GXUFK GLH$EELOGXQJ GLH MD QXU HLQ HLQ]HOQHV7HLOQHW] EHL

9HUJOHLFKHDXFKGHQIROJHQGHQ$EVFKQLWW



















OLJWHQ 3HUVRQHQ XQG GHU DNWXHO
OHQ6LWXDWLRQ
(LQH(UKHEXQJ]XP)DOWSUREOHP 
HLQHP QLHGULJHQ $XIO|VXQJVJUDG ]HLJW NDQQ DOOHUGLQJV GLH .RPSOH[LWlW GHV :HFKVHOZLU
NXQJVQHW]ZHUNHV DXV 8QWHUULFKWVYRUDXVVHW]XQJHQ VSH]LILVFKHQ$VSHNWHQ GHU 8QWHUULFKWVJH
VWDOWXQJXQG0HUNPDOHQYRQ3UREOHPEHDUEHLWXQJVSUR]HVVHQGHU6FKOHUQXUDQJHGHXWHWZHU
GHQ+LHUVLQGK|FKVWHQVGUHLGLPHQVLRQDOHQ*UDSKLNHQXQGOLQHDUHQ7H[WHQXQVHUHU0HLQXQJ
QDFK SULQ]LSLHOOH*UHQ]HQ JHVHW]W DXFK GDUXPKDEHQZLU MD HLQ HQWVSUHFKHQGHV LQWHUDNWLYHV
&RPSXWHUSURJUDPPHQWZLFNHOW
 (LQLJHNULWLVFKH%HPHUNXQJHQ
'DV &RPSXWHUV]HQDULR VROO GHP1XW]HU GLH $XVHLQDQGHUVHW]XQJPLW VSH]LILVFKHQ$VSHNWHQ




VROOWHQ GDPLW ]XVDPPHQKlQJHQG LQVEHVRQGHUH DXFK2SWLRQHQ ]XU$XVZDKO DQJHERWHQZHU







QLJH 6WXGLHUHQGH GXUFK 8QWHUULFKWVSODQXQJHQ RGHU 8QWHUULFKWVYHUVXFKH DQ GHQ HPSLULVFKHQ
8QWHUVXFKXQJHQEHWHLOLJWZHUGHQHLQHWHLOZHLVH3DVVXQJGHVYRUOLHJHQGHQ0RGHOOVPLWLQGHU




MHZHLOLJH RUJDQLVDWRULVFKH $XIZDQG EHWUlFKWOLFK XQG HUIRUGHUW HLQH ZHLWJHKHQG IUHLH
]HLWOLFKH9HUIJEDUNHLWGLHLP*HJHQVDW]]XGHUYRQYLHOHQGXUFKDXVLQWHUHVVLHUWHQ6WX
GLHUHQGHQEHNODJWHQVWDUNHQ]HLWOLFKHQ(LQJHEXQGHQKHLWVWHKW$QGHUHUVHLWVZDUDXFKGLH
6FKHX YLHOHU /HKUHU YRU VHOEVW GXUFKJHIKUWHQ XQG YLGHRJUDSKLHUWHQ8QWHUULFKWVYHUVX
FKHQWURW]DOOHU%HUHLWVFKDIW]XU0LWDUEHLWDQGLHVHP)RUVFKXQJVSURMHNWUHFKWKRFK
 1XU DXI GLHVH:HLVH NRQQWHQ (QWVFKHLGXQJHQ ]XU 8QWHUULFKWVJHVWDOWXQJ GLH VSlWHU LP
6]HQDULRLPSOHPHQWLHUWZHUGHQVROOWHQLQYHUVFKLHGHQHQ.ODVVHQXQGLP=XVDPPHQVSLHO
PLWDQGHUHQ8QWHUULFKWVHQWVFKHLGXQJHQGXUFKGHQ$XWRUJH]LHOWHUSUREWZHUGHQ
(UVWH 3ODQXQJHQ VDKHQ EHLVSLHOVZHLVH ]XVlW]OLFK HLQH %HIUDJXQJ YRQ 6WXGLHUHQGHQ ]X (QW
VFKHLGXQJVVLWXDWLRQHQLP8QWHUULFKWlKQOLFKGHUREHQVNL]]LHUWHQ/HKUHUEHIUDJXQJYRU,QV
EHVRQGHUH KLQVLFKWOLFK P|JOLFKHU +DQGOXQJVRSWLRQHQ DXV GHU 6LFKW YRQ 9HUWUHWHUQ HLQHU
P|JOLFKHQ1XW]HUJUXSSHGHV0RGHOOVE]Z6]HQDULRVHUVFKLHQHLQHGHUDUWLJH%HIUDJXQJLQWH
UHVVDQW6LHNRQQWHDXIJUXQGEHVFKUlQNWHU5HVVRXUFHQXQGYRUDOOHPDXIJUXQGGHU ]X MHQHU
=HLW VHKU JHULQJHQ 6WXGLHUHQGHQ]DKOHQ DQ GHU -HQDHU 8QLYHUVLWlW DOV 7HLO GHU HPSLULVFKHQ
(UKHEXQJHQ]XP)DOWSUREOHPOHLGHUQLFKWHUIROJHQ$OOHUGLQJVZXUGHQEHLVSlWHUHQ8QWHU
VXFKXQJHQ ]XU 6HQVLELOLWlW IU .RPSOH[LWlW YRQ 6WXGLHUHQGHQ GLHVH LQ HLQHU ZHLWHUHQ 9HU
VXFKVVLW]XQJQDFKGHU%HDUEHLWXQJGHV&RPSXWHUV]HQDULRV]XXQWHUULFKWOLFKHQ(QWVFKHLGXQJV
VLWXDWLRQHQEHIUDJW(UJHEQLVVHGLHVHU%HIUDJXQJHQVROOHQ LQGLHVHU$UEHLWQLFKWGHWDLOOLHUW





$XVEDX GHV GHP 6]HQDULR ]XJUXQGH OLHJHQGHQ0RGHOOV K|FKVWHQV DQ VHKU ZHQLJHQ 6WHOOHQ
QRWZHQGLJHUVFKHLQHQODVVHQ
$QGHUVKHUXP LVW GDV MHW]W YRUOLHJHQGH0RGHOO E]Z VHLQH8PVHW]XQJ LP 6]HQDULR EHOLHELJ
DXVEDXIlKLJVRGDVVHVIDOOVHVVLFKDOVQRWZHQGLJHUZHLVHQVROOWHMHGHU]HLWPRGLIL]LHUWGLI
IHUHQ]LHUWXQGHUZHLWHUWZHUGHQNDQQ
,Q IUKHUHQ 3ODQXQJHQ ]XU$QDO\VH GHU8QWHUULFKWVGRNXPHQWH XQG GDUDXI DXIEDXHQGHQ0R
GHOOLHUXQJHQKDWWHQZLUDXFKHLQHQVWlUNHUHQ(LQEH]XJYRQ/HKUHUQYRUJHVHKHQGLHEHUXP








DFKWHQV DOOHUGLQJV DXFK DOV 3RWHQ]LDOH IU KRFKLQWHUHVVDQWH $QVFKOXVVDUEHLWHQ NRQVWUXNWLY




]XU 9HUIJXQJ VRQGHUQ PDFKW DXFK WHLOZHLVH TXDOLWDWLY QHXDUWLJH $UEHLWHQ ]X EHVWLPPWHQ
)UDJHVWHOOXQJHQ HUIRUGHUOLFKZHQQEHLVSLHOVZHLVH HLQH FRPSXWHULPSOHPHQWLHUEDUH2SHUDWLR
QDOLVLHUXQJYRQ7HLOHQGHV0RGHOOV]XOHLVWHQRGHU]XYHUEHVVHUQLVW














P|JOLFK GLH YRQ XQV JHZQVFKWH([SHUWLVH ]X LGHQWLIL]LHUHQ'LHV LVW LQ$QEHWUDFKW GHU JHULQJHQ9HUEUHLWXQJ
SUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWVLQ'HXWVFKODQGXQGDXFKGHU1HXDUWLJNHLWGHVYHUZHQGHWHQ)DOWSURE
OHPVDXFKNDXPHUVWDXQOLFK
9RUOlXILJ LVWGDV0RGHOO LQVEHVRQGHUH LQGHP6LQQHGDVVHVDXFK LQVHLQHUFRPSXWHULPSOHPHQWLHUWHQ)RUP
VWlQGLJYHUlQGHUXQGHUZHLWHUEDUEOHLEW





=LHO $ GLHVHV 3URMHNWHVZDU GLH (QWZLFNOXQJ HLQHV&RPSXWHUV]HQDULRV ]XU%HDUEHLWXQJ
GHV)DOWSUREOHPV LP0DWKHPDWLNXQWHUULFKW'DV6]HQDULR VROOWHGHP1XW]HUHLQH LQWHUDNWLYH
$XVHLQDQGHUVHW]XQJ PLW VSH]LILVFKHQ $XVVFKQLWWHQ GLHVEH]JOLFKHU NRQNUHWHU (UIDKUXQJHQ
XQGGDUDXIEHUXKHQGHUhEHUOHJXQJHQHUP|JOLFKHQ LQGHPHU LP3URJUDPPLQGHU5ROOHGHV




(LQ &RPSXWHUV]HQDULR XQG GHVVHQ (LQVDW] ODVVHQ VLFK LQ $QOHKQXQJ DQ 7$,7 VFKHPDWLVFK
GXUFKGLHIROJHQGH$EELOGXQJGDUVWHOOHQ
$EELOGXQJ=XP&RPSXWHUV]HQDULR
,PHUVWHQ$EVFKQLWW GLHVHV.DSLWHOVZHUGHQ YRU DOOHP IUHLQH OHLFKWHUH'DUVWHOOEDUNHLWGHU
QDFKIROJHQGHQ $EVFKQLWWH ]XQlFKVW HLQLJH %HPHUNXQJHQ ]X ,QWHUDNWLRQVP|JOLFKNHLWHQ PLW
GHP3URJUDPPXQG]XGHVVHQ%HQXW]HUREHUIOlFKH]XVDPPHQJHWUDJHQ,P$QVFKOXVVZHUGHQ
$UEHLWVP|JOLFKNHLWHQPLWGHP6]HQDULRJHVFKLOGHUWXQGWHLOZHLVHQRFKHLQPDOHWZDVGHWDLO




$EVFKQLWW  GHWDLOOLHUWHU EHVSURFKHQ ,P 7HLODEVFKQLWW  ZLUG GDEHL LQVEHVRQGHUH DXI


















WHUQ GDU GLH MHZHLOV VSH]LILVFKH $VSHNWH YRQ 8QWHUULFKWVVLWXDWLRQHQ XQG HSLVRGHQ EHL GHU
%HDUEHLWXQJGHV)DOWSUREOHPVLP0DWKHPDWLNXQWHUULFKWLQLKUHP]HLWOLFKHQ9HUODXIGDUVWHOOHQ
XQGRGHUIUGHQ3URJUDPPQXW]HU6LWXDWLRQHQPRGHOOLHUHQLQGHQHQHU(QWVFKHLGXQJHQEHU
GLH 8QWHUULFKWVJHVWDOWXQJ WUHIIHQ PXVV 'DUVWHOOXQJHQ HUIROJHQ GDEHL LQ )RUP YRQ 7H[WHQ
'LDJUDPPHQ $EELOGXQJHQ EHLVSLHOVZHLVH 8QWHUULFKWVVFKQDSSVFKVVHQ 7DEHOOHQ 6FKOHU
VNL]]HQXQGJHOHJHQWOLFKXQWHUVWW]WGXUFK9LGHRVHTXHQ]HQ)UHLQHP|JOLFKVWZHQLJHU

























PLW JU|HUHQ 0HQV GHWDLOOLHUWHUH ELOGOLFKH 'DUVWHOOXQJ YRQ 6FKOHUHUJHEQLVVHQ OlQJHUH













'DV GULWWH )HOG HQWKlOW LQ GHU5HJHO HLQ0HQPLW2SWLRQHQ IU GLHZHLWHUH*HVWDOWXQJ GHV
8QWHUULFKWV'XUFK$QNUHX]HQHQWVSUHFKHQGHU$XVZDKOIHOGHUPLWWHOVPDXVJHVWHXHUWHP&XUVRU
ZLUGGLH MHZHLOLJH2SWLRQJHZlKOW%HLHLQHP%HULFKWVEODWW IDOOHQ LQGHU5HJHOGLH)HOGHU
XQG]XVDPPHQ
,PYLHUWHQ)HOGZLUGGHP1XW]HUDQJH]HLJWZLHYLHO=HLWVHLW6WXQGHQEHJLQQYHUJDQJHQ LVW
$XHUGHP ILQGHW HU GRUW HLQ%DONHQGLDJUDPP LQGHPGLH DNWXHOOH8QWHUULFKWVVLWXDWLRQKLQ
VLFKWOLFK GHU0RWLYDWLRQ GHU 6FKOHU GHUHQ %HWHLOLJXQJ DP8QWHUULFKW XQG GHUHQ'LV]LSOLQ
JUREFKDUDNWHULVLHUWZLUG






































%HWlWLJW GHU1XW]HU GHQ 6FKDOWHU Ä9HUODXI³ |IIQHW VLFK HLQZHLWHUHV)HQVWHUPLW HLQHU/LVWH
ELVKHULJHU 1XW]HUHQWVFKHLGXQJHQ 9RQ GRUW N|QQHQ JHJHEHQHQIDOOV DXFK (LQVFKlW]XQJHQ

 $XV WHFKQLVFKHQ *UQGHQ LVW QLFKW EHL DOOHQ $UEHLWVEOlWWHUQ HLQ =XUFNJHKHQ DXI GDV MHZHLOV YRULJH %ODWW
P|JOLFK9HUVXFKVSHUVRQHQXQG3URJUDPPWHVWHUZXUGHQYRQXQVVWHWVYRU%HJLQQGHU$UEHLWPLWGHP3URJUDPP
DXI0|JOLFKNHLWHQXQG%HVFKUlQNXQJHQGHU1DYLJDWLRQDXIPHUNVDPJHPDFKW
,VW EHL HLQHP$UEHLWVEODWW GLH$XVZDKOHLQHUDQJHERWHQHQ2SWLRQ]XUZHLWHUHQ*HVWDOWXQJGHV8QWHUULFKWVQRW











































KHQG YRQ GLHVHQ1XW]HUHQWVFKHLGXQJHQ VWHOOW GDV 3URJUDPP VSH]LILVFKH$VSHNWHP|JOLFKHU
XQG DXIJUXQG XQVHUHU (UIDKUXQJHQ ZDKUVFKHLQOLFKHU 3UREOHPEHDUEHLWXQJVSUR]HVVH GHU
6FKOHU GDU LQ GHUHQ 9HUODXI GHU 1XW]HU LPPHU ZLHGHU UHDJLHUHQ XQG (QWVFKHLGXQJHQ ]XU
ZHLWHUHQ8QWHUULFKWVJHVWDOWXQJWUHIIHQPXVV$P(QGHGHV'XUFKODXIHVHUIROJWHLQH(LQVFKlW






)U ZHLWHUH (LQ]HOKHLWHQ VROO GLH $UEHLW PLW GHP &RPSXWHUV]HQDULR LP )ROJHQGHQ DQKDQG




















OHQ P|JOLFKHU 3UREOHPEHDUEHLWXQJVSUR]HVVH GHU 6FKOHU DP %HLVSLHO GHV )DOWSUREOHPV
GDUJHVWHOOWZHUGHQ(VOLHJWGDKHUQDKHQLFKWQXU9DULDWLRQHQXQGP|JOLFKH$XVZLUNXQ















+LQVLFKWOLFK GHV .RQVWUXNWV Ä6HQVLELOLWlW IU .RPSOH[LWlW³ N|QQWH LQWHUHVVDQW VHLQ LQ
ZLHZHLWGLHVHYRP%HDUEHLWHUGHV6]HQDULRVJHQXW]WZHUGHQ















VDPWZHUGHQ ]XP HLQHQ HLQLJH =LHOH DQJHERWHQ GLH XQV IU HLQHQ SUREOHPRULHQWLHUWHQ0D
WKHPDWLNXQWHUULFKW EHVRQGHUV EHGHXWVDP HUVFKHLQHQ LQVEHVRQGHUH ( ± * , ± .
=XPDQGHUHQHQWKlOWGLH/LVWHDEHUDXFKP|JOLFKH=LHOHGLHHLQHUVWlUNHUHQ3UREOHPRULHQWLH
UXQJ GHV8QWHUULFKWV HKHUZLGHUVSUHFKHQ LQVEHVRQGHUH ' +=XVlW]OLFKKDW6LE\OOHGLH
0|JOLFKNHLW HLJHQH =LHOH XQG GHUHQ:LFKWLJNHLW IU GLHVH 8QWHUULFKWVVWXQGH DQ]XJHEHQ

9HUJOHLFKHDXFK$EVFKQLWW6HLWHII
 (LQH (LQVFKlW]XQJ GHV VSlWHUHQ8QWHUULFKWVYHUODXIV KLQVLFKWOLFK VHOEVWJHZlKOWHU ]XVlW]OLFKHU =LHOVWHOOXQJHQ
GXUFKGDV&RPSXWHUSURJUDPPLVWDOOHUGLQJVQLFKWP|JOLFK
'DV&RPSXWHUV]HQDULRÄ'DV)DOWSUREOHP³ 
=XU*HZLFKWXQJ GHU HLQ]HOQHQ=LHOH VLQG6LE\OOH YLHUVWXILJH6NDOHQ YRQ ÄQLFKW EHGHXWVDP³
ELVÄVHKUEHGHXWVDPIUGLHVH8QWHUULFKWVVWXQGH³YRUJHJHEHQ


















 'LH DQJHERWHQHQ=LHOH VLQG VHOEVWYHUVWlQGOLFK QLFKW DOOHYRQHLQDQGHUXQDEKlQJLJZlK
UHQG HLQLJH SRVLWLY ]XVDPPHQKlQJHQ VWHKHQ DQGHUH =LHOH LQ HLQHP NRQWUDGLNWRULVFKHQ
9HUKlOWQLV]XHLQDQGHU+LQVLFKWOLFKGHV.RQVWUXNWVÄ6HQVLELOLWlWIU.RPSOH[LWlW³N|QQWH






UHVVLHUHQ LQZLHZHLW YRUDQJHJDQJHQH(UIDKUXQJHQ UHIOHNWLHUW XQG EHL GHU =LHODNWXDOLVLH
UXQJJHQXW]WZHUGHQ
 $XHUGHPN|QQWHGLH0|JOLFKNHLWHLQHUHLJHQVWlQGLJHQ%HZHUWXQJYRQ8QWHUULFKWV]LHOHQ






JHQ 6NDOD HQWVFKLHGHQ XP HLQHU P|JOLFKHQ Ä7HQGHQ] ]XU 0LWWH³ HQWJHJHQ]XZLUNHQ YHUJOHLFKH DXFK 32567

9HUJOHLFKHDXFK6HLWH
 ,QYHUVFKLHGHQHQ8QWHUVXFKXQJHQ]XP3UREOHPO|VHQ LQNRPSOH[HQ.RQVWHOODWLRQHQ LVWGLH%HGHXWXQJHLQHV
DQJHPHVVHQHQ8PJDQJVPLW=LHOHQ=LHOSUl]LVLHUXQJ=LHOEDODQFLHUXQJ=LHODNWXDOLVLHUXQJIUHLQHHUIROJUHLFKH
%HDUEHLWXQJGHXWOLFKJHZRUGHQYHUJOHLFKHEHLVSLHOVZHLVH'g51(5HWDO
 ,Q VSlWHUHQ8QWHUVXFKXQJHQ ]XU 6HQVLELOLWlW IU.RPSOH[LWlWZDU HV EHLVSLHOVZHLVH HLQLJHQ3UREDQGHQ VHKU
ZLFKWLJGDVVP|JOLFKVWYLHOH6FKOHUGLH$Q]DKOGHU/|FKHULP3DSLHUDXFKIUQLFKWPHKUGXUFKIKUEDUH)DOW



























$VSHNWH JHPHLQVDP KDW =XU $XVZDKO VWHKHQ LKU LP 6]HQDULR QLFKW ZHLWHU NRQNUHWLVLHUWH
hEXQJHQ]XP.RQVWUXLHUHQYRQ0XVWHUQLQ=DKOHQIROJHQXQGGLHÄ6WUHLIHQDXIJDEH³

 8QVHUHV (UDFKWHQV LVW GLH (UDUEHLWXQJ HLQHU )RUPHO ]XU %HVFKUHLEXQJ GHV =XVDPPHQKDQJV ]ZLVFKHQ GHU
$Q]DKOGHU)DOWVFKQLWWHXQGGHU$Q]DKOGHU/|FKHULP3DSLHUDOVP|JOLFKHV8QWHUULFKWV]LHOJHUDGHDXFKLQHLQHU
IQIWHQ.ODVVHK|FKVWHQVGDQQ UHOHYDQWZHQQGDV=LHO % IU GHQ8QWHUULFKWHQGHQ VHKU EHGHXWVDP LVW'DKHU
KDEHQZLUGLHEHVFKULHEHQH)RUPGHU=LHOEHZHUWXQJJHZlKOW
$XIZHLWHUH.RQNUHWLVLHUXQJHQGLHVHU2SWLRQZXUGHYRUDOOHPDXV*UQGHQGHV$XIZDQGVIUGLH9HUVXFKV








WH GHV Ä3DSLHUVWDSHOV³ MHZHLOV HLQ NOHLQHV'UHLHFN HLQ1DFK GHP$XINODSSHQZLUG
HUNHQQEDUGDVVHLQ3DSLHUVWUHLIHQPLW/|FKHUQHQWVWDQGHQLVW





6LE\OOH ZLOO VLFK ]XQlFKVW HWZDV DXVIKUOLFKHU EHU GLH Ä6WUHLIHQDXIJDEH³ LQIRUPLHUHQ 6LH





VDPH JHRPHWULVFKH$VSHNWH1HEHQJHPHLQVDPHQ$VSHNWHQPLW GHP)DOWSUREOHPGLH GLH$XVHLQDQGHUVHW]XQJ
GDPLW YRUEHUHLWHQ N|QQHQ EHUJHQ EHLGH$XIJDEHQ DOOHUGLQJV DXFK 5LVLNHQ IU GLH DQVFKOLHHQGH%HDUEHLWXQJ
GLHVHV3UREOHPV6RNDQQHLQHYRUKHULJH%HDUEHLWXQJDULWKPHWLVFKHU0XVWHU]XHLQHU]XVWDUNHLQJHVFKUlQNWHQ




























'LH YRQ 6LE\OOH ]X WUHIIHQGHQ (QWVFKHLGXQJHQ KLQVLFKWOLFK GHU8QWHUULFKWVJHVWDOWXQJ ODVVHQ
VLFK]XQlFKVWLQ(QWVFKHLGXQJHQLP6LQQHHLQHU9RUDXVSODQXQJGHV8QWHUULFKWVXQGHKHULQ


















 9HUJOHLFKH GD]X5(,  II'LH.DWHJRULHQ VLQG QLFKW GLVMXQNW VR N|QQHQ 6FKOHUUHDNWLRQHQ EHL














GHU /RFK]DKOHQ (YHQWXHOO ODVVHQ VLFK /RFK]DKOHQ IU ZHLWHUH )DOWVFKQLWWH DXV GLHVHQ
0XVWHUQYRUKHUVDJHQ´
Ä/|FKHUVLQGULQJVKHUXPYRQ3DSLHUXPJHEHQ´
 (UWHLOHQ HLQHU bXHUXQJVHUODXEQLV (LQHP 6FKOHU GHU GXUFK VHLQ 0HOGH 9HUKDOWHQ
DQ]HLJWGDVVHUVLFKlXHUQP|FKWHZLUGGLH(UODXEQLVGD]XHUWHLOW
+LQVLFKWOLFKGHV.RQVWUXNWVÄ6HQVLELOLWlWIU.RPSOH[LWlW³N|QQWHLQGLHVHU3KDVHGHU6]HQD
ULREHDUEHLWXQJ XQWHU DQGHUHP EHVRQGHUV LQWHUHVVDQW VHLQ LQZLHZHLW HV GHP1XW]HU JHOLQJW







JHVWHOOW +LQVLFKWOLFK GLHVHU$VSHNWH LVW GLH YHUZHQGHWH0RGHOOLHUXQJ DOOHUGLQJV QXU VHKU
JURELP9HUJOHLFK]XGHQPDWKHPDWLVFKNRJQLWLYHQ$VSHNWHQLVWVRZRKOGHUHQHPSLULVFKHDOV
DXFKWKHRUHWLVFKH$EVLFKHUXQJQXUJHULQJ)UGHQKRO]VFKQLWWDUWLJHQ(LQEH]XJGLHVHUGLH




=XVDPPHQKDQJ EHVRQGHUV LQWHUHVVDQW VHLQ LQZLHZHLW XQGPLW ZHOFKHQ 6FKZHUSXQNWHQ GHU




WHU (QWVFKHLGXQJVVLWXDWLRQHQ LP 6]HQDULR GHUHQ %HGHXWVDPNHLW LQ ]DKOUHLFKHQ 8QWHUULFKWV
YHUVXFKHQQDFKJHZLHVHQZXUGH




















=XQlFKVW PXVV 6LE\OOH GDUEHU HQWVFKHLGHQ ZLH GDV )DOWSUREOHP GHQ 6FKOHUQ SUlVHQWLHUW
ZHUGHQVROO=XU$XVZDKOVWHKHQYHUVFKLHGHQH9DULDQWHQGLHEHUHLWV LQ$EELOGXQJ6HLWH
]XVDPPHQJHVWHOOWZXUGHQXQGIUGHUHQJHQDXHUH&KDUDNWHULVLHUXQJGLH3URJUDPPQXW]H
ULQ WHLOZHLVHPHKUHUH(QWVFKHLGXQJVEOlWWHU EHDUEHLWHQPXVV 6LE\OOH EHDUEHLWHW ]XQlFKVW GDV









































EHVFKUlQNW DXFKZHQQ GLH JOHLFK]HLWLJH $XVZDKOPHKUHUHU 2SWLRQHQ GHQNEDU ZlUH 'D










FKH DXFK )XQRWH 1XU DQZHQLJHQ6WHOOHQ LP3URJUDPPZLUG GLH JOHLFK]HLWLJH$XVZDKOPHKUHUHU GXUFK
.RQWUROONlVWFKHQ JHNHQQ]HLFKQHWHU 2SWLRQHQ HLQJHVFKUlQNW ,Q GLHVHQ )lOOHQ HUIROJW GLH0DUNLHUXQJ GHQQRFK
GXUFK.lVWFKHQZHLOHLQH2SWLRQQLFKWDXVJHZlKOWZHUGHQ PXVV












E\OOH HLQH JUREH JUDSKLVFK GDUJHVWHOOWH (LQVFKlW]XQJ GHU DNWXHOOHQ0RWLYDWLRQ GHU 6FKOHU
LKUHU%HWHLOLJXQJDP8QWHUULFKWVJHVFKHKHQXQGDXFKLKUHU'LV]LSOLQ
,Q GHU8PUDKPXQJ ILQGHW 6LE\OOH GLH LKU DQJHERWHQHQ+DQGOXQJVDOWHUQDWLYHQ'D VLH GXUFK







:lUH 6LE\OOHPLW GHQ5HDNWLRQHQ GHU 6FKOHU DXI LKUH OHW]WH (QWVFKHLGXQJ QLFKW ]XIULHGHQ
N|QQWH VLHPLW GHP6FKDOWHU Ä=XUFN³ GDV YRULJH%ODWW QRFKHLQPDO DXIUXIHQXQG LKUH(QW
VFKHLGXQJUHYLGLHUHQRGHUYRQGRUWZHLWHU]XUFNJHKHQ
6LE\OOH HQWVFKOLHW VLFK MHGRFK GLHVHQ8QWHUULFKWVYHUODXI ZHLWHU ]X YHUIROJHQ XQGPXVV DQ
GLHVHU6WHOOH HQWVFKHLGHQZLH VLHPLW0DULDVbXHUXQJXPJHKW'D]XZHUGHQ LKUZLHGHU




ZHUGHQ 'DUEHU KLQDXV N|QQWH KLQVLFKWOLFK GHV .RQVWUXNWV Ä6HQVLELOLWlW IU .RPSOH[LWlW³
LQWHUHVVDQW VHLQ LQZLHZHLW LQGHQ MHZHLOLJHQ(QWVFKHLGXQJVVLWXDWLRQHQ]XVlW]OLFKH$OWHUQDWL
YHQ HQWZLFNHOW XQGZLH GLHVH EHJUQGHW E]ZZHOFKH$EVLFKWHQPLW GLHVHQYHUEXQGHQZHU
GHQ
6LE\OOH HQWVFKHLGHW VLFK MHGRFK IU GLH HUVWH DQJHERWHQH 2SWLRQ 'DV QlFKVWH $UEHLWVEODWW














JHERWHQHQ$OWHUQDWLYHQ GXUFK.XU]KLQZHLVH GLH HUVFKHLQHQZHQQ VLH GHQ0DXV]HLJHUEHU
GLHHQWVSUHFKHQGHQ7H[W]HLOHQIKUW
$XV$XIZDQGVJUQGHQEHLGHU3URJUDPPLHUXQJXPHYHQWXHOOODQJZHLOHQGH:LHGHUKROXQJHQ



























































EHLWXQJVSUR]HVVH GHU 6FKOHU JHEHQ (LQH%HZHUWXQJ KLQVLFKWOLFK GHV0HUNPDOV 2ZXUGH





=XVlW]OLFK ]X GHQ HLQ]HOQHQ %HZHUWXQJHQ KLQVLFKWOLFK GHU JHQDQQWHQ .ULWHULHQ HUIROJW LP
&RPSXWHUSURJUDPP HLQH (LQVFKlW]XQJ GHV8QWHUULFKWVYHUODXIV EH]JOLFK GHV$XVPDHV LQ
GHP GLH YRP1XW]HU IHVWJHOHJWHQ =LHOH LQVJHVDPW HUUHLFKW ZXUGHQ %HL GLHVHU Ä*HVDPW
]LHOZHUWXQJ³ KDQGHOW HV VLFK XP HLQ QXPHULVFKHV0D GDV:HUWH ]ZLVFKHQ  XQG  DQ
QHKPHQNDQQ'LHVHV0DVWHOOWDOVRHLQH%HZHUWXQJGHUJHWURIIHQHQ(QWVFKHLGXQJHQUHODWLY
]X9RUJDEHQ GHV3URJUDPPQXW]HUV GDU HV LVW NHLQH HLQGLPHQVLRQDOH%HZHUWXQJ GHV8QWHU
ULFKWVYHUODXIVDQVLFK
,PSOHPHQWLHUWH%HZHUWXQJHQXQGGLH)RUPLKUHU'DUVWHOOXQJZXUGHQDXVJHKHQGYRQGHQYRQ
XQV JHVDPPHOWHQ (UIDKUXQJHQ KLQVLFKWOLFK GHU %HDUEHLWXQJ GHV )DOWSUREOHPV LP8QWHUULFKW
]XDOOHUHUVW LP+LQEOLFN DXI GLH=LHOVWHOOXQJ %GLHVHU$UEHLW HQWZLFNHOW ,QGLHVHP=XVDP








 'HU 3URJUDPPQXW]HU HUIlKUW HLQH ]XVDPPHQIDVVHQGH 5FNPHOGXQJ EHU VHLQH (QW
VFKHLGXQJHQ]XU8QWHUULFKWVJHVWDOWXQJÄDXIHLQHQ%OLFN³LQNQDSSHUP|JOLFKVWOHLFKWXQG
VFKQHOOYHUVWlQGOLFKHUJUDSKLVFKHU)RUP
 +LQVLFKWOLFKGHV.RQVWUXNWV Ä6HQVLELOLWlW IU.RPSOH[LWlW³N|QQWH LQVEHVRQGHUH LQWHUHV






























'LH /lQJHQ GHU JHOEHQ %DONHQ ]HLJHQ GLH %HZHUWXQJ GHV YRQ 6LE\OOH NRQVWUXLHUWHQ8QWHU
ULFKWVYHUODXIVKLQVLFKWOLFKGHULQ$EELOGXQJDXI6HLWHDXIJHIKUWHQ0HUNPDOHLPREH







HLQHQ *UHQ]ZHUW EHUVFKUHLWHW LVW GHU LQQHUH %DONHQ URW VWDWW JHOE %HZHJW 6LE\OOH GHQ
0DXV]HLJHUEHUHLQHQLQQHUHQJHOEHQ%DONHQVRHUVFKHLQWDXFKDOV.XU]KLQZHLVHLQHQXPH
ULVFKH(LQVFKlW]XQJGHU%HZHUWXQJDXIHLQHU6NDODYRQELV(LQH$EZHLFKXQJYRP
*UXQGPXVWHU VWHOOW GLH JUDSKLVFKH 9HUDQVFKDXOLFKXQJ ]XP 0HUNPDO 0 GDU 6LH HUIROJW
GXUFKHLQHQ6FKLHEHUDXIHLQHU]ZHLSROLJHQ6NDODLQGHU+RIIQXQJ6LE\OOHGDGXUFKGLH,QWHU
SUHWDWLRQGLHVHU%HZHUWXQJ]XHUOHLFKWHUQ
(LQ ZHLWHUHV ZHVHQWOLFKHV (OHPHQW GHV $UEHLWVEODWWHV LVW GDV JUQ XPUDQGHWH )HOG GDV GLH









MD HLQH DXVJHSUlJWH6LJQDOZLUNXQJ IUEHGHXWVDPH$EZHLFKXQJHQGHV(UUHLFKWHQYRQGHQHLJHQHQ=LHOYRUVWHO
OXQJHQ]XNRPPHQ$QGHUHUVHLWVZDUHQZLUYRQGHU+RIIQXQJJHWUDJHQ]DKOUHLFKHURWH%DONHQYHUVWlUNHQEHLP
1XW]HUGDV%HGUIQLVQDFK9HUEHVVHUXQJHQGHVDNWXHOOHQ(UJHEQLVVHV






=X GHQ LQ EODXHU 6FKULIW GDUJHVWHOOWHQ 6LWXDWLRQHQ N|QQWH 6LE\OOH YRQ MHGHU QDFKIROJHQGHQ
6WHOOHLP3URJUDPPGLUHNW]XUFNVSULQJHQGXUFK$QNOLFNHQGHUOHW]WHQ=HLOHN|QQWHVLHVLFK
MHGHU]HLWEHUGLH%HZHUWXQJGHVGDUEHUDXIJHOLVWHWHQ9HUODXIVLQIRUPLHUHQ
1DFKGHP6LE\OOH GDV/LVWHQIHQVWHU JHVFKORVVHQ KDW LVW VLHZLHGHU DXI GHP$UEHLWVEODWW ]XU
%HZHUWXQJ GHV 8QWHUULFKWVYHUODXIV 9RQ KLHU N|QQWH VLH GXUFK PHKUPDOLJHV %HWlWLJHQ GHV
6FKDOWHUVÄ=XUFN³]XGHQYRULJHQ(QWVFKHLGXQJVVLWXDWLRQHQ]XUFNJHKHQVLHN|QQWHGLH%H
DUEHLWXQJGHV6]HQDULRVDEHUDXFKJDQ]YRQYRUQEHJLQQHQLQGHPVLHGHQ6FKDOWHUÄ1HXVWDUW³








&RPSXWHUPRGHOOV QDKH GDV QDFK GHQ LP$EVFKQLWW  VNL]]LHUWHQhEHUOHJXQJHQ ]XP




UHVXOWLHUHQGH$XVZLUNXQJHQ DXI GLH Ä$XVJDQJVJU|HQ³ $VSHNWH YRQ 3UREOHPEHDUEHLWXQJV
SUR]HVVHQ YRQ 6FKOHUQZUGHQ GDQQ LP0RGHOO MHGHV0DOZLHGHU QHX ÄEHUHFKQHW³'LH





GRFK ZHVHQWOLFKH XQG DXFK VFKRQ GLH YRQ XQV LQVEHVRQGHUH EHWUDFKWHWHQ PDWKHPDWLVFK
NRJQLWLYHQ$VSHNWH YRQ8QWHUULFKW XQG HLQ*URWHLO GHU8QWHUULFKWVEHGLQJXQJHQ XQG GHUHQ
YHUQHW]WH:LUNXQJHQHLQHUTXDQWLWDWLYHQ)RUPDOLVLHUXQJ'LH(QWZLFNOXQJHLQHV6LPXODWLRQV
SURJUDPPV LQ GLHVHP 6LQQH GDVPLQGHVWHQV GLH XQV LQWHUHVVLHUHQGHQ$VSHNWH GHV8QWHU
ULFKWVJHVFKHKHQV XPIDVVW LVW GDKHU WURW] GHU LQ OHW]WHU=HLW HQWZLFNHOWHQ6LPXODWLRQVPHWKR

$XFKGHU%HJULIIGHU6LPXODWLRQ ZLUGLQGHU/LWHUDWXUVHKUYLHOIlOWLJXQGKlXILJPLVVYHUVWlQGOLFKJHEUDXFKW
EHLVSLHOVZHLVH IKUW 35,76.(5  VFKRQ  YHUVFKLHGHQH 'HILQLWLRQHQ GLHVHV %HJULIIV DXI QDFK0g+5,1*
YHUJOHLFKHDXFK2ULJLQDODUEHLW
35,76.(5$&RPSLODWLRQVRIGHILQLWLRQVRIVLPXODWLRQ6LPXODWLRQ6±






















GHQ GDV HLQH VWlQGLJ HUZHLWHUEDUH9LHO]DKO IUGHQ0RGHOOQXW]HU DNWXHOO XQYHUlQGHUOLFKHU
8QWHUULFKWVYHUOlXIH XPIDVVW 'DV 0RGHOO LQVJHVDPW NDQQ GXUFK HLQHQ JHULFKWHWHQ *UDSKHQ
UHSUlVHQWLHUWZHUGHQ(LQ3IDGGLHVHV(UHLJQLVJUDSKHQ PRGHOOLHUWKDXSWVlFKOLFK3UREOHPEHDU




QHQ (QWVFKHLGXQJHQ ]XPZHLWHUHQ8QWHUULFKWVYHUODXI JHWURIIHQZHUGHQPVVHQ GDEHL NDQQ
VWHWVXQWHUPHKUHUHQYRUJHJHEHQHQ$OWHUQDWLYHQDXVJHZlKOWZHUGHQhEHUJHULFKWHWH.DQ
WHQVLQGGLH.QRWHQGHV(UHLJQLVJUDSKHQPLW]HLWOLFKQDFKIROJHQGHQ.QRWHQYHUEXQGHQ'XUFK
GDV:DQGHUQ YRQ.QRWHQ ]X.QRWHQ HQWODQJ HLQHV JHULFKWHWHQ 3IDGHVZLUG HLQP|JOLFKHU




VFKHLGXQJVVLWXDWLRQ HLQ 6HW P|JOLFKHU (LQJDQJVJU|HQ 8QWHUULFKWVYRUDXVVHW]XQJHQ 0HUN
PDOH GHU PHWKRGLVFKHQ *HVWDOWXQJ XQG HUPLWWHOW GLH HQWVSUHFKHQGHQ $XVJDQJVJU|HQ




,P (UHLJQLVJUDSKHQ ZHUGHQ DOVR QLFKW HLQ]HOQH 9DULDWLRQHQ GHU 8QWHUULFKWVJHVWDOWXQJ XQG
8QWHUULFKWVEHGLQJXQJHQ XQG GHUHQ$XVZLUNXQJHQ IHVWJHKDOWHQ DXV GHUHQ.RPELQDWLRQ VLFK
HLQH6LPXODWLRQHLQHVP|JOLFKHQ8QWHUULFKWVYHUODXIHVHUJHEHQN|QQWH9LHOPHKUVLQG9DULDWL
RQHQXQG%HGLQJXQJHQEHUHLWVYRP0RGHOOHUVWHOOHU]XHLQHUVHKUJURHQ=DKODNWXHOOXQYHU




 )U GHQ YRQ XQV EHWUDFKWHWHQ 5HDOLWlWVEHUHLFK 8QWHUULFKW N|QQWH PDQ LQVEHVRQGHUH DQ 0XOWL±$JHQW±
0RGHOOLHUXQJHQ GHQNHQ YHUJOHLFKH EHLVSLHOVZHLVH *,/%(57 '25$1  0g+5,1*  752,7=6&+

 0RGHOOH ODVVHQ VLFK EHLVSLHOVZHLVH KLQVLFKWOLFK LKUHU )XQNWLRQ GLIIHUHQ]LHUHQ VR XQWHUVFKHLGHW 752,7=6&+
 ]ZLVFKHQ'HVNULSWLRQVPRGHOOHQ GLH GHU %HVFKUHLEXQJ YRQ =XVDPPHQKlQJHQ RGHU DXFK QXU YRQ%HR
EDFKWXQJHQGLHQHQ3URJQRVHPRGHOOHQ]XU$EOHLWXQJP|JOLFKHUNQIWLJHU(QWZLFNOXQJHQGHVPRGHOOLHUWHQ2UL
JLQDOV 0HVVPRGHOOHQ ZLH EHLVSLHOVZHLVH .|USHU'XPPLHV EHL 8QWHUVXFKXQJHQ ]XU 9HUNHKUVVLFKHUKHLW RGHU
3URWRW\SHQ EHL 8QWHUVXFKXQJHQ SK\VLNDOLVFK±WHFKQRORJLVFKHU 0HUNPDOH YRQ )DKU]HXJHQ XQG (QWVFKHLGXQJV
PRGHOOHQ GLH GHU (USUREXQJ LP 0RGHOO XQG GDUDXV DEJHOHLWHW GHU 3URJQRVH XQG %HZHUWXQJ YHUVFKLHGHQHU
9HUlQGHUXQJVP|JOLFKNHLWHQ DP2ULJLQDO GLHQHQ0RGHOOH N|QQHQ DXFK VWDWW ]XU*HZLQQXQJ ]XU9HUPLWWOXQJ












%HL GHU (QWZLFNOXQJ HLQHV GHUDUWLJHQ0RGHOOV GDV DOV Ä.HUQ³ HLQHV KLQVLFKWOLFK XQVHUHU












































OLFKH .ODVVHQ YRU )ROJOLFK N|QQHQ GLH LQ GLHVHU Ä5HDOLWlW³ JHVDPPHOWHQ (UIDKUXQJHQ
GDQQRIWPDOVQXUIUGLHLP6]HQDULRPRGHOOLHUWHQ%HGLQJXQJHQH[WUDSROLHUWZHUGHQ
E $XFK GXUFK VHKU ]DKOUHLFKH 8QWHUULFKWVYHUVXFKH NDQQ PDQ GLH P|JOLFKH 9LHO]DKO YRQ
.RPELQDWLRQHQPHWKRGLVFKHU(OHPHQWHGHU8QWHUULFKWVJHVWDOWXQJQLFKWHPSLULVFKHUSUR
EHQ$XHUGHPVFKHLQHQXQVHLQLJHGHULP6]HQDULRDQJHERWHQHQ2SWLRQHQ]XPLQGHVW

















)DOWVFKQLWW YRQ6FKOHUQ XQG/HKUHU JHPHLQVDPEHDUEHLWHW GDEHLZXUGHQ GLH(UJHEQLVVH LQ HLQHU7DEHOOH XQG
HLQHU 7DIHOVNL]]H IHVWJHKDOWHQ ,P $QVFKOXVV HUKLHOWHQ GLH 6FKOHU GHQ $XIWUDJ GDV YHUPXWHWH $XVVHKHQ GHV
)DOWEODWWHVQDFKGHPIQIWHQ)DOWVFKQLWWDXIHLQHP=HLFKHQEODWW]XVNL]]LHUHQ(LQHHQWVSUHFKHQGH0RGHOOLHUXQJ
GHV8QWHUULFKWVYHUODXIVZXUGHLQGDV0RGHOOHLQJHDUEHLWHW'DYRQZXUGHGDQQYRQGHU*HVDPWKHLWYRUOLHJHQGHU




ZHUGHQ VROO GLH PLW GLHVHP VSH]LILVFKH $VSHNWH JHPHLQVDP KDEHQ =XU $XVZDKO VWHKHQ GDEHL hEXQJHQ ]XU
.RQVWUXNWLRQDULWKPHWLVFKHU0XVWHUXQGGLHÄ6WUHLIHQDXIJDEH³YHUJOHLFKH6HLWH$OOHLQGLHVH$XVZDKOP|J
OLFKNHLWIKUW]XHLQHU9HUGUHLIDFKXQJP|JOLFKHU3URJUDPPGXUFKOlXIH8QWHUULFKWVYHUOlXIH





,QVEHVRQGHUH DIIHNWLYH XQG VR]LDOH$VSHNWH GHV8QWHUULFKWVJHVFKHKHQVZHUGHQ LP 6]HQDULR
DXVIROJHQGHQ*UQGHQQXUVHKUJUREGDUJHVWHOOW
 'HU 6FKZHUSXQNW GHV 3URMHNWHV LQVJHVDPW XQG GHV &RPSXWHUV]HQDULRV LP %HVRQGHUHQ
OLHJW DXI W\SLVFKHQ XQG LP 9HUJOHLFK ]XP EOLFKHQ0DWKHPDWLNXQWHUULFKW ]XVlW]OLFKHQ
$QIRUGHUXQJHQHLQHVSUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWVZHVKDOEZLUXQVGHP
HQWVSUHFKHQGYRUDOOHPDXIPDWKHPDWLVFKNRJQLWLYH$VSHNWHNRQ]HQWULHUHQ












RQ LQ GHU DXFK 3UREOHPEHDUEHLWXQJVSUR]HVVH YRQ 6FKOHUQ GDUJHVWHOOW ZHUGHQ DXI MHZHLOV




















IULHGHQVWHOOHQG $XFKZHQQZLU SULQ]LSLHOOH =ZHLIHO GDUDQ KDEHQ GDVV VLFK GHUDUWLJH DOOJHPHLQJOWLJH =XRUG
QXQJVYRUVFKULIWHQ HPSLULVFK XQG WKHRUHWLVFK DEJHVLFKHUW XQGPLW YHUWUHWEDUHP$XIZDQG NRQVWUXLHUHQ XQG IU






VFKHLGXQJHQ ]XU *HVWDOWXQJ GHU 8QWHUULFKWVHLQKHLW ]XP )DOWSUREOHP WUHIIHQ PXVV XQG JLEW
GDQQ5FNPHOGXQJHQEHUVSH]LILVFKH$VSHNWHGHVZHLWHUHQ8QWHUULFKWVJHVFKHKHQVDQGLHVHQ
]XUFN=XPHLQHQZLUGGHU1XW]HU]XPHLVWGLUHNWQDFKGHUMHZHLOLJHQ(QWVFKHLGXQJVVLWXDWLRQ
EHU GHQ ZHLWHUHQ P|JOLFKHQ 9HUODXI GHU 3UREOHPEHDUEHLWXQJ GXUFK GLH 6FKOHU XQG JURE
EHUGDPLW ]XVDPPHQKlQJHQGHDOOJHPHLQH DIIHNWLYHXQG VR]LDOH$VSHNWH ELV]XUQlFKVWHQ
(QWVFKHLGXQJVVLWXDWLRQ LQIRUPLHUW=XPDQGHUHQHUIROJWDP(QGHHLQHU8QWHUULFKWVVWXQGH
HLQH ]XVDPPHQIDVVHQGH %HZHUWXQJ GHV JHUDGH ÄNRQVWUXLHUWHQ³8QWHUULFKWVYHUODXIV 'D]X
LVW MHGHU 3IDG GHV (UHLJQLVJUDSKHQ KLQVLFKWOLFK GHU LQ GHU $EELOGXQJ  DXI 6HLWH 
DXIJHIKUWHQ 0HUNPDOH EHZHUWHW 'LHVH (LQVFKlW]XQJHQ HLQHV DXIJUXQG GHU
1XW]HUHQWVFKHLGXQJHQP|JOLFKHQ8QWHUULFKWVYHUODXIVHUIROJHQYRUDOOHPDXFKDXVJHKHQGYRQ
VSH]LILVFKHQ (UIDKUXQJHQ GLH ZLU LP 5DKPHQ XQVHUHU (UKHEXQJ ]XP (LQVDW] GHV
)DOWSUREOHPVLP8QWHUULFKWVDPPHOQNRQQWHQ(LQH,PSOHPHQWLHUXQJLQGDV6]HQDULRHUIROJWH
]XP HLQHQ XP VFKULIWOLFKH XQG ELOGOLFKH 'DUVWHOOXQJHQ LP 6]HQDULR ]X HUJlQ]HQ XQG
WHLOZHLVH]XYHUGHXWOLFKHQ=XP]ZHLWHQVROOWHLQVEHVRQGHUHLP+LQEOLFNDXIGLH=LHOVWHOOXQJ










KlQJHQ QDWUOLFK P|JOLFKH =LHOH PLW H[SOL]LWHP %H]XJ ]XP )DOWSUREOHP HQJ ]XVDPPHQ
'HQQRFKVLQG LP0RGHOONHLQH IHVWHQ$EKlQJLJNHLWHQ]ZLVFKHQHLQ]HOQHQ0HUNPDOHQE]Z
HQWVSUHFKHQGHQ%HZHUWXQJHQLPSOHPHQWLHUWYLHOPHKUVLQGIUMHGHQ3IDGGLHMHZHLOLJHQ$XV






















QH .QRWHQ E]Z IUGLHGDPLWPRGHOOLHUWHQ(QWVFKHLGXQJHQ]XHQWZLFNHOQ'LH%HZHUWXQJ
HLQHV3IDGHV LQ%H]XJDXIGLHVHV0HUNPDOHQWVWHKWGDQQGXUFKJHZLFKWHWH9HUUHFKQXQJGHU
(LQ]HOEHZHUWXQJHQGHULP3IDGHQWKDOWHQHQ.QRWHQ
'LH (QWZLFNOXQJ GHU %HZHUWXQJ GHU YHUVFKLHGHQHQ 3IDGH GHV (UHLJQLVJUDSKHQ KLQVLFKWOLFK
HLQHV0HUNPDOV NDQQPDQ VLFKZLH IROJW YRUVWHOOHQ =XQlFKVWZXUGHQZHQLJHQZHVHQWOLFK
YHUVFKLHGHQHQ3IDGHQE]ZYRPMHZHLOLJHQ.QRWHQDEJHKHQGHQ.DQWHQDQKDQGDOOJHPHLQHU
PRGHOOH[WHUQHU .ULWHULHQ %HZHUWXQJHQ ]XJHRUGQHW $QVFKOLHHQG ZXUGHQ ZHLWHUH 3IDGH
E]Z.DQWHQDXIJUXQGYRQbKQOLFKNHLWHQPLWXQG$EZHLFKXQJHQYRQEHUHLWVEHZHUWHWHQ3ID
GHQLQGLHYRUKDQGHQH6NDODHLQJHRUGQHWLQWHUQH%HZHUWXQJVNULWHULHQ'DUDQVFKORVVVLFK
HLQH ODQJH3KDVHGHU7HVWXQJDQ LQGHU IUGHQ MHZHLOLJHQ3IDGXQGGDVMHZHLOLJH0HUNPDO















ULJHQ HQWKlOW )U MHGHQ/|VXQJVDQVDW] HUKlOWPDQ VR HLQH YLHUVWXILJH2UGLQDOVNDOD )U GLH
%HZHUWXQJ GHV EHWUDFKWHWHQ 3IDGHV KLQVLFKWOLFK GHV 0HUNPDOHV % ZHUGHQ GDQQ GLH YHU
VFKLHGHQHQ 6FKOHUDQWHLOH DXI GHQ MHZHLOLJHQ 6WXIHQ YHUUHFKQHW 'DEHL ZLUG PLW GUHL YHU
VFKLHGHQHQ$XVSUlJXQJHQGHV6FKOHUDQWHLOV±ÄVHKUZHQLJH6FKOHU³ÄHWZDGLH+lOIWHDOOHU
6FKOHU³ ÄIDVW DOOH 6FKOHU³ ± JHDUEHLWHW GLH GXUFK ([WUDSRODWLRQHQ GHU NRQNUHWHQ 8QWHU
ULFKWVHUIDKUXQJHQRGHUGXUFK9HUJOHLFKPLWDQGHUHQ3IDGHQJUREJHVFKlW]WZHUGHQ
0DQNDQQGLH)HVWOHJXQJGHUGLVNULPLQLHUHQGHQ1LYHDXVXQGDXFKGLH)HVWOHJXQJXQG9HU








(LQYHUDOOJHPHLQHUWHV%HLVSLHO]XJOREDOHQ%HZHUWXQJHQ)UGHQ3IDG[ ±3UlVHQWDWLRQ± \ ±$UEHLWVDXIWUDJ
*UXSSHQDUEHLW ± ]ZXUGHQ DQKDQG H[WHUQHU.ULWHULHQ%HZHUWXQJHQNRQVWUXLHUW$QVFKOLHHQGZXUGHQGDUDXV
EHLVSLHOVZHLVH%HZHUWXQJHQGHV3IDGHV[ ±3UlVHQWDWLRQ± \±$UEHLWVDXIWUDJ3DUWQHUDUEHLW± ]HQWZLFNHOWDXV
9DULDWLRQHQGHV3IDGHVZXUGHQDOVR9DULDWLRQHQKLQVLFKWOLFKGHU%HZHUWXQJHQDEJHOHLWHW
)U ORNDOH %HZHUWXQJHQ NDQQPDQ VLFK HQWVSUHFKHQGH 3UR]HGXUHQ DXFKPLWKLOIH GHV VSlWHU LQ HLQHP DQGHUHQ
=XVDPPHQKDQJ YHUZHQGHWHQ 3IDGGLDJUDPPV YHUDQVFKDXOLFKHQ YHUJOHLFKH 6HLWH  II 'HQ YHUVFKLHGHQHQ
*HELHWHQZXUGHQH[WHUQJHZLVVH$XVSUlJXQJHQGHU MHZHLOLJHQ0HUNPDOH]XJHRUGQHW9DULDWLRQHQLPMHZHLOL
JHQ*HELHWIKUWHQGDQQ]XOHLFKWHQ9DULDWLRQHQGLHVHU$XVSUlJXQJHQ
'LHVEHGHXWHW DEHUDXFKGDVVGDV0RGHOODXFK LP+LQEOLFNDXIGLH LPSOHPHQWLHUWHQ%HZHUWXQJHQ MHGHU]HLW
HUZHLWHUWZHUGHQNDQQ





OXQJ YRQ &RPSXWHUV]HQDULHQ LP 6LQQH GHU $UEHLW DP0RGHOO DQ 'LH (QWZLFNOXQJ HLQHV
&RPSXWHUPRGHOOV HUIRUGHUW QLFKWQXU DQGLHVHU6WHOOH.RQNUHWLVLHUXQJHQXQG2SHUDWLRQDOL
VLHUXQJHQ YRQ (UIDKUXQJHQ XQG WKHRUHWLVFKHQ9RUVWHOOXQJHQ GLH VRQVW YLHOOHLFKW QLFKW RGHU
QLFKW LQGLHVHP$XVPDHQRWZHQGLJZlUHQ6LFKHUVLQG2SHUDWLRQDOLVLHUXQJVDQVlW]HQKlXILJ



































































































































































































































































































































































































































































































































































































































































































































































































































































































































WXQJVSUR]HVVH YRQ 6FKOHUQ DXIHLQDQGHU DEJHVWLPPW VLQG 'D]XZHUGHQ GLHVH JURE DQKDQG
]ZHLHU'LPHQVLRQHQGLIIHUHQ]LHUW=XPHLQHQHUIROJWHLQHPHKULQKDOWOLFKH(LQVFKlW]XQJGHU
MHZHLOLJHQ8QWHUULFKWVHQWVFKHLGXQJHQ KLQVLFKWOLFK HLQHUP|JOLFKHQPHKU RGHUZHQLJHU DXV
JHSUlJWHQ2ULHQWLHUXQJDQDULWKPHWLVFKHQRGHUJHRPHWULVFKHQ$VSHNWHQ%HLHLQHUJHRPHWUL
VFKHQ2ULHQWLHUXQJ NDQQ GDEHL WHLOZHLVH ]XVlW]OLFK ]ZLVFKHQ HLQHU2ULHQWLHUXQJ DP$QVDW]
Ä,QGXNWLRQDP(QGH³XQGDP$QVDW]Ä,QGXNWLRQDP$QIDQJ³GLIIHUHQ]LHUWZHUGHQ=XPDQGH
UHQ N|QQHQ (QWVFKHLGXQJHQ KLQVLFKWOLFK GHUPHWKRGLVFKHQ *HVWDOWXQJ GHV 8QWHUULFKWV JURE















































JHUDGH GXUFKODXIHQHQ 3IDG HUUHLFKHQ NRQQWH 'LHVH (LQVFKlW]XQJ LVW HLQ VHKU VSLHOHULVFKHV
(OHPHQW GHV 6]HQDULRV GDV YRU DOOHP IU HLQH 9HUVWlUNXQJ GHV ([SORUDWLRQVYHUKDOWHQV GHV





Ä*HVDPW]LHOZHUWXQJ³JHKHQGDQQDOOH=LHOH HLQ GLH IUGHQ1XW]HUPHKUDOVÄQLFKWEHGHXW
VDP³ZDUHQ'DEHLZHUGHQK|KHUH'LIIHUHQ]HQ]XVlW]OLFKQRFKHLQPDOVWlUNHUJHZLFKWHW%HL
GHU 6XPPDWLRQ GHU HLQ]HOQHQ JHZLFKWHWHQ 'LIIHUHQ]HQ HUIROJW QRFK HLQPDO HLQH:LFKWXQJ
QDFK GHU%HGHXWXQJGLHGHP MHZHLOLJHQ8QWHUULFKWV]LHO YRP1XW]HUEHLJHPHVVHQZXUGH
8P GDV ([SORUDWLRQVYHUKDOWHQ GHU1XW]HU QRFK VWlUNHU ]X XQWHUVWW]HQZXUGH QDFK HUVWHQ
(USUREXQJHQ HLQH ]XVlW]OLFKH $EZHUWXQJ EHL HLQHU JHULQJHQ 3XQNW]DKO LPSOHPHQWLHUW XP
JHJHEHQHQIDOOVGLH8Q]XIULHGHQKHLWPLWGHPHU]LHOWHQ(UJHEQLV]XYHUVWlUNHQ
%HLNULWLVFKHU'XUFKVLFKWGHULPSOHPHQWLHUWHQ%HZHUWXQJHQLVWHVXQVHUHV(UDFKWHQVZLFKWLJ
VLFK XQVHU9RUKDEHQHLQHUYRU DOOHPDXFKSUDJPDWLVFKHQ0RGHOOLHUXQJDOV*UXQGODJH HLQHV
&RPSXWHUV]HQDULRVYRU$XJHQ]XKDOWHQGDVLQVEHVRQGHUHDXFKLP+LQEOLFNDXI=LHOVWHOOXQJ
% GLHVHU $UEHLW VSH]LILVFKH $VSHNWH GHU 8QWHUULFKWVNRPSOH[LWlW GDUVWHOOHQ XQG LQWHUDNWLY
HUIDKUEDU PDFKHQ VROOWH 'DEHL VROOWH GDV 6]HQDULR GXUFKDXV DXFK OHLFKW VSLHOHULVFKH =JH
EHVLW]HQZDV]XVlW]OLFKHLQHJHZLVVH3RLQWLHUXQJGHU%HZHUWXQJHQDQJH]HLJWHUVFKLHQHQOLH
6FKOLHOLFKNRQQWHVFKRQDXIJUXQGGHV8PIDQJVQRWZHQGLJHU%HZHUWXQJHQVLFKHUNHLQRSWL
PDOHV (UJHEQLV HU]LHOW ZHUGHQ XQV NDP HV DXI HLQH LP+LQEOLFN DXI XQVHUH=LHOVWHOOXQJ
DN]HSWDEOH/|VXQJ DQ GLH VHOEVWYHUVWlQGOLFK YLHOIDFK JHWHVWHW XQG LPPHUZLHGHU YHUEHVVHUW
XQGZHLWHUDXVGLIIHUHQ]LHUWZXUGH
0LW GHP6]HQDULR Ä'DV )DOWSUREOHP³ZXUGH HLQ LQWHUDNWLYHV LQ$QIlQJHQPXOWLPHGLDOHV










%HLVSLHOVZHLVHZLUGGHU:LFKWXQJ ÄVHKU EHGHXWVDP³ YHUJOHLFKHDXFK6HLWH II LQVEHVRQGHUH$EELOGXQJ


























'DV&RPSXWHUV]HQDULR LVWHLQH0HKUIHQVWHU$QZHQGXQJ IDVW LPPHUVWHKHQGHP3URJUDPP
QXW]HU GDV DNWXHOOH $UEHLWVEODWW XQG GLH$UEHLWVOHLVWH ]XU9HUIJXQJ'DV 3URJUDPP VHOEVW
DUEHLWHWHUHLJQLVRULHQWLHUWGDVKHLW IU$NWLRQHQ LP3URJUDPPJLEWHVNHLQHIHVWHYRUGHIL
QLHUWH5HLKHQIROJHYLHOPHKU UHDJLHUWHVDXVVFKOLHOLFKDXI(UHLJQLVVHGLH LQVEHVRQGHUHYRP





WHUH $XVZHUWXQJ OHLFKW ]XU 9HUIJXQJ 'LH 6SHLFKHUXQJ HQWVSUHFKHQGHU 'DWHLHQ HUIROJW LQ





WHQ =XVlW]OLFK QRWZHQGLJH 6\VWHPGDWHLHQ ZHUGHQ EHL ,QVWDOODWLRQ GHV &RPSXWHUV]HQDULRV
DXWRPDWLVFKLQHQWVSUHFKHQGH9HU]HLFKQLVVHNRSLHUW
=XU SURJUDPPWHFKQLVFKHQ 5HDOLVLHUXQJ GHV &RPSXWHUV]HQDULRV VROOHQ DQ GLHVHU 6WHOOH QXU
HLQLJHNQDSSH%HPHUNXQJHQ]XVDPPHQJHWUDJHQZHUGHQ'DV3URJUDPPZXUGHPLWGHUYLVX


















'LH %HULFKWVEOlWWHU XQG $UEHLWVEOlWWHU PLW %HULFKWV XQG (QWVFKHLGXQJVIXQNWLRQ YHUJOHLFKH
$EELOGXQJ6HLWHE]Z$EELOGXQJ6HLWHZHUGHQLP3URJUDPPGXUFKYHUVFKLH
GHQH0DVNHQ UHDOLVLHUWGLH IUGHQ MHZHLOVGDU]XVWHOOHQGHQ.QRWHQGHV(UHLJQLVJUDSKHQPLW
















(LQIJHQ GHU DNWXHOOHQ =HLW
VHLW 8QWHUULFKWVEHJLQQ ,QWH
JHU±:HUW


























































































































































































































































































































VLWXDWLRQHQ XQG ±HSLVRGHQ YHUZHQGHW QRFK HLQPDO PHKU DOV  WHLOZHLVH YHUVFKLHGHQH
+70/±'DWHLHQ ]HLJHQ6FKOHUVNL]]HQPHKU DOV%LOGXQG9LGHRGRNXPHQWHGLHQHQ
LP :HVHQWOLFKHQ GHU 9HUDQVFKDXOLFKXQJ GHU YHUVFKLHGHQHQ 8QWHUULFKWVHSLVRGHQ 'LH 3UR
JUDPPGDWHL VHOEVW LVW HWZD 0%\WH JUR XQG GHU 3URJUDPPWH[WPHKU DOV  =HLOHQ
ODQJ
 .ULWLNXQGHUJlQ]HQGH%HPHUNXQJHQ




UH 3URJUDPPWHVWXQJHQ LQVEHVRQGHUH DXI 9HUVWlQGOLFKNHLW GHU 'DUVWHOOXQJHQ QLFKW HUIROJHQ
$XFKGHVKDOEZXUGHQEHLGHQ8QWHUVXFKXQJHQ]XU6HQVLELOLWlW IU.RPSOH[LWlWYRQ6WXGLH





GHQHQ 9HUVLRQHQ YRU ,Q YRUDXVJHKHQGHQ 7HVWXQJHQ XQG LP 5DKPHQ XQVHUHU HPSLULVFKHQ
8QWHUVXFKXQJ]XP.RQVWUXNWÄ6HQVLELOLWlW IU.RPSOH[LWlW³ZXUGHQGLHVH9DULDWLRQHQ]ZDU
















 $OOHUGLQJV VROOWHQ (UJHEQLVVH GHUDUWLJHU %HIUDJXQJHQ ZRKO DXFK XQWHU GHU 3HUVSHNWLYH GHU VR]LDOHQ (U
ZQVFKWKHLWJHVHKHQXQGGHPHQWVSUHFKHQGUHODWLYLHUWZHUGHQ






GLHVHV(LQVWLHJHV'HP VWHKW HQWJHJHQ GDVV3IDGH ]XPJHPHLQVDPHQ(LQVWLHJ LQ HLQLJHQ
7HLOHQZHLWDXVGLIIHUHQ]LHUWHUDXVJHDUEHLWHWVLQGDOVEHLGHQDQGHUHQ(LQVWLHJHQ'HU0R
GHOOWHLO Ä$VW³ GHV(UHLJQLVJUDSKHQ ]XP JHPHLQVDPHQ(LQVWLHJ LVW QRFK NRPSOH[HU DOV GLH
EULJHQ0RGHOOWHLOHXQGVWHOOWGDKHUDQGHQ1XW]HUVLFKHUQRFKK|KHUH$QIRUGHUXQJHQJHUDGH
DXFKLP+LQEOLFNDXIGDV.RQVWUXNWÄ6HQVLELOLWlWIU.RPSOH[LWlW³
'LHVH HLQJHVFKUlQNWH 9HUVLRQ GHV &RPSXWHUV]HQDULRV NRQQWH DXIJUXQG JHULQJHU 6WXGLHUHQ
GHQ]DKOHQDQGHU-HQDHU8QLYHUVLWlWQXU LQVHKUJHULQJHP8PIDQJYRUGHQ8QWHUVXFKXQJHQ
]XP.RQVWUXNW Ä6HQVLELOLWlW IU.RPSOH[LWlW³ HUSUREWZHUGHQ'DEHL ]HLJWH VLFK DOOHUGLQJV
DXFKGDVV1XW]HUGLHVHU9HUVLRQVLFKWHLOZHLVH]XVWDUNHLQJHVFKUlQNWIKOWHQ'DKHUZXUGH
]XQlFKVWDXIHLQHQZHLWHUHQ(LQVDW]YHU]LFKWHWIUP|JOLFKH1DFKIROJHXQWHUVXFKXQJHQZXUGH
















JHVFKXOGHW GHQ DXFK GLH YRUOLHJHQGH 0RGHOOLHUXQJ XQG 3URJUDPPLHUXQJ EHUHLWV JHIRUGHUW KDEHQ XQG GDPLW
]XVDPPHQKlQJHQGGHU7DWVDFKHGDVVGLH(UVWHOOXQJGHV0RGHOOVPLWGHU$XVDUEHLWXQJGHV$VWHV]XPJHPHLQ
VDPHQ(LQVWLHJEHJRQQHQZXUGH
'DPLW LVW HV LQ1DFKIROJHXQWHUVXFKXQJHQ EHLVSLHOVZHLVHP|JOLFK GLH%HDUEHLWXQJPLW GHU HLQJHVFKUlQNWHQ
9HUVLRQ]XEHJLQQHQXQGEHL]XQHKPHQGHU8Q]XIULHGHQKHLWGHV1XW]HUVEHUGLHVWDUNHQ(LQVFKUlQNXQJHQGHV




$XHUGHP N|QQHQ DXI GLHVHP %HULFKWVEODWW GUHL ]XVlW]OLFKH 3URJUDPPPHUNPDOH JHZlKOW
ZHUGHQ:LUGGDVREHUVWH.RQWUROONlVWFKHQPDUNLHUW VRZLUGGLH%HDUEHLWXQJGHV6]HQDULRV





0LW GHU 0DUNLHUXQJ GHV ]ZHLWHQ .RQWUROONlVWFKHQV ZHUGHQ HLQLJH :DKOP|JOLFKNHLWHQ GHV
1XW]HUVKLQVLFKWOLFKGHU'DUVWHOOXQJGHU%HZHUWXQJHQGHVDNWXHOOHQ3IDGHV]XJHVFKDOWHW'HU
3URJUDPPQXW]HUNDQQQDFK$XVZDKOGLHVHU2SWLRQDXIGHP(QWVFKHLGXQJVEODWW]XU:LFKWXQJ








































WLNXQWHUULFKW VSH]LIL]LHUW 'DYRQ DXVJHKHQG ZXUGHQ =LHOVWHOOXQJHQ GHU YRUOLHJHQGHQ $UEHLW
DEJHOHLWHW ,QGHQ.DSLWHOQXQGZXUGHGDVGDUDXIKLQRULHQWLHUWH&RPSXWHUV]HQDULRÄ'DV
)DOWSUREOHP³ YRUJHVWHOOW XQG EHU GHVVHQ 5HDOLVLHUXQJ VRZLH GD]X QRWZHQGLJH HPSLULVFKH
9RUDUEHLWHQEHULFKWHW7HLO]LHO$,PIROJHQGHQ.DSLWHOVROOEHUHLQHQHUVWHQH[SORUDWLYHQ
(LQVDW]GLHVHV6]HQDULRVDOV8QWHUVXFKXQJVXPJHEXQJEHULFKWHWZHUGHQPLWGHUHQ+LOIH+LQ






=XQlFKVW VROO LP $EVFKQLWW  EHU GDV 'HVLJQ GHU 8QWHUVXFKXQJ XQG LP IROJHQGHQ $E









)U HLQHQ (LQVDW] GLHVHV &RPSXWHUV]HQDULRV DOV8QWHUVXFKXQJVXPJHEXQJ VHKHQZLU QXQ H
EHQIDOOV JHZLVVH0LQGHVWDQIRUGHUXQJHQ GLH GXUFK HLQ HQWVSUHFKHQGHV8QWHUVXFKXQJVGHVLJQ
HLQ]XO|VHQVLQG=XGLHVHQ$QIRUGHUXQJHQ]lKOHQZLULQVEHVRQGHUH











WHUVXFKXQJVVLWXDWLRQP|JOLFKVW JXW GDPLW XPJHKHQ N|QQHQ XQG%HGLHQXQJVDQIRUGHUXQ
JHQP|JOLFKVWJHULQJHQ(LQIOXVVDXIGLH,QWHUDNWLRQPLWGHU6RIWZDUHKDEHQ
 'LH 6RIWZDUH VROOWH VHOEVWYHUVWlQGOLFK ,QWHUDNWLRQVSUR]HVVH SURWRNROOLHUHQ'DUEHU KLQ













LP8QWHUULFKW DXIWUHWHQN|QQWHQ(UJHEQLVVHGLHVHU%HIUDJXQJHQN|QQHQ LQGLHVHU$UEHLW DO
OHUGLQJVQRFKQLFKWEHUFNVLFKWLJWZHUGHQ9HUVXFKVOHLWHUZDULQDOOHQ)lOOHQGHU$XWRU
%HL GUHL 9HUVXFKVSHUVRQHQ GLH DXIJUXQG JU|HUHU UlXPOLFKHU (QWIHUQXQJHQ QXU VFKZHU HU
UHLFKEDUZDUHQ8QLYHUVLWlW%LHOHIHOG7HFKQLVFKH8QLYHUVLWlW%UDXQVFKZHLJZXUGHGLHHUV
WH YRUEHUHLWHQGH 6LW]XQJ GXUFK VFKULIWOLFKH ,QIRUPDWLRQHQ HUVHW]W $XI :XQVFK YRQ 9HU
6LW]XQJ
'LH 9HUVXFKVSHUVRQ ZLUG LQ GDV 3URMHNW HLQJH
IKUW XQG OHUQW GDV)DOWSUREOHPNHQQHQ FD 
ELV0LQXWHQ
6LW]XQJFDELV0LQXWHQ
'LH 9HUVXFKVSHUVRQ ZLUG LQ GDV 3URMHNW HLQJH
IKUWXQGOHUQWGDV)DOWSUREOHPNHQQHQ
'LH 9HUVXFKVSHUVRQ EHDUEHLWHW GDV
)DOWSUREOHPVHOEVWVWlQGLJ














VXFKVSHUVRQHQZXUGH DXFK HLQHP Ä=ZLVFKHQWUHIIHQ³ QDFK GHU YRUEHUHLWHQGHQ 6LW]XQJ ]XU
%HVSUHFKXQJGHVPDWKHPDWLVFKHQ+LQWHUJUXQGVGHV)DOWSUREOHPV]XJHVWLPPW









 DXI HPSLULVFKHQ (UIDKUXQJHQ EHUXKW GLH LQ ]DKOUHLFKHQ 8QWHUULFKWVYHUVXFKHQ XQG *H
VSUlFKHQPLW/HKUHUQXQG'LGDNWLNHUQJHVDPPHOWZXUGHQ
 GHP1XW]HU DXIGXUFKDXV VSLHOHULVFKH:HLVHHUP|JOLFKW HLQLJH8QWHUULFKWVHQWVFKHLGXQ

























 ,QVEHVRQGHUH HLQLJH6WXGLHUHQGH IUHLQ*UXQGVFKXOOHKUDPW 3lGDJRJLVFKH+RFKVFKXOH 8QLYHUVLWlW(UIXUW
IKOWHQ VLFK YRP )DOWSUREOHP WURW] GHU ]XU 9HUIJXQJ JHVWHOOWHQ $XVIKUXQJHQ ]X GHVVHQ PDWKHPDWLVFKHP
+LQWHUJUXQGEHUIRUGHUW











(LQ %ODWW GHV EOLFKHQ UHFKWHFNLJHQ 6FKUHLEPDVFKLQHQSDSLHUV ZLUG GXUFK HLQH )DOWXQJ SDUDOOHO ]XU
NU]HUHQ6HLWHKDOELHUW(VHQWVWHKWHLQUHFKWHFNLJHV'RSSHOEODWWPLWYHUVFKLHGHQODQJHQ6HLWHQ'LH
VHV 'RSSHOEODWW ZLUG ZLHGHU GXUFK HLQH )DOWXQJ SDUDOOHO ]XU NU]HUHQ 6HLWH KDOELHUW XVZ
1DFK Q GHUDUWLJHQ )DOWXQJHQ VFKQHLGHW PDQ GLH (FNHQ GHV HQWVWDQGHQHQ Ä3DSLHUVWDSHOV´ DE 'XUFK
$XINODSSHQ ZLUG HUNHQQEDU GDVV IU Q! HLQ Ä3DSLHUGHFNFKHQ PLW /|FKHUQ´ HQWVWDQGHQ LVW
*HIXQGHQ XQG EHJUQGHWZHUGHQ VROO HLQ =XVDPPHQKDQJ ]ZLVFKHQ GHU$Q]DKO GHU /|FKHU XQG GHU
=DKOGHU)DOWXQJHQ
:DUQXQJ
:HQQ 6LH VLFK QLFKW ]XHUVW VHOEVW DQ GLHVHU 3UREOHPVWHOOXQJ YHUVXFKHQ VRQGHUQ JOHLFKZHLWHUOHVHQ
YHUVFKHQNHQ6LHHLQHJURHXQGHLQPDOLJH&KDQFH
















ZHLWHUH %HDUEHLWXQJ GHV )DOWSUREOHPV ZXUGH GHQ 3UREDQGHQ IUHLJHVWHOOW IDVW DOOH 9HU
VXFKVWHLOQHKPHUZROOWHQ]XQlFKVWIUVLFKDOOHLQZHLWHUDUEHLWHQ
'LH9HUVXFKVSHUVRQHQZXUGHQJHEHWHQVLFK]XQlFKVWLQWHQVLYVHOEVWVWlQGLJPLWGHU3UREOHP
VWHOOXQJ DXVHLQDQGHU ]X VHW]HQ 6LH HUKLHOWHQ ]XVlW]OLFK HLQHQ YHUVFKORVVHQHQ8PVFKODJPLW
,QIRUPDWLRQHQ ]XPPDWKHPDWLVFKHQ +LQWHUJUXQG GHU HUVW QDFK DXVIKUOLFKHU (LJHQEHDUEHL
WXQJ JH|IIQHWZHUGHQ VROOWHhEHU HLQHQ(LQVDW] GHV )DOWSUREOHPV LP0DWKHPDWLNXQWHUULFKW
VROOWHQ GLH9HUVXFKVWHLOQHKPHU QXU LQVRZHLW QDFKGHQNHQ GDVV VLH VLFK LQ GHU/DJH IKOWHQ
EHLPIROJHQGHQ7UHIIHQGDV&RPSXWHUV]HQDULR]XEHDUEHLWHQ







GHV )DOWSUREOHPV XQG DQVFKOLHHQG KLQVLFKWOLFK HLQHUP|JOLFKHQ (LJQXQJ GHV 3UREOHPV IU
GHQ0DWKHPDWLNXQWHUULFKWLQHLQHUIQIWHQ.ODVVHEHIUDJW

















(LQHUVHLWV HUVFKZHUHQ GLHVH )UHLKHLWHQ VLFKHUOLFK GLH9HUJOHLFKEDUNHLW YHUVFKLHGHQHU 6]HQD
ULREHDUEHLWXQJHQ$QGHUHUVHLWVN|QQWHQVLFK+LQZHLVHDXIGHQ*UDGGHU6HQVLELOLWlWIU.RP
SOH[LWlW DP HKHVWHQ LQ KRFKNRPSOH[HQ 6LWXDWLRQHQ ]HLJHQ XQG GXUFK GLH QXU VHKUZHQLJHQ








HLJQHWH0DWHULDOLHQ EHLVSLHOVZHLVH )UDJHE|JHQ ]X H[WHUQDOLVLHUHQ'HUDUWLJH0HWKRGHQ

















OLVDWLRQVPHWKRGHQ GLH 9HUVXFKVSHUVRQHQ VHOEVWVWlQGLJHV IUHLHV )RUPXOLHUHQ HUP|JOL
FKHQ'DEHLXQWHUVWHOOHQZLUDOOHUGLQJVQLFKWVROFKHUDUWIUHLH9HUEDOLVDWLRQHQVHLHQ]XYHU
OlVVLJH $EELOGXQJHQ GHV LQQHUHQ *HVFKHKHQV 9LHOPHKU JHKHQ ZLU GDYRQ DXV GDVV
VSUDFKOLFKHbXHUXQJHQDEKlQJLJYRQVSH]LILVFKHQSHUVRQDOHQXQGVLWXDWLYHQ%HGLQJXQ
JHQHLQHQVLFKHUOLFKQXUSDUWLHOOHQPHKURGHUZHQLJHUGLUHNWHQ=XJDQJ]X.RJQLWLRQHQ




*HJHQ GLHVHV9HUIDKUHQ NDQQ HLQJHZDQGWZHUGHQ GDVV GDV1DFKGHQNHQXQG%HULFKWHQ
EHUNRJQLWLYH3UR]HVVHGLHVHVHKUVWDUNEHHLQIOXVVHQNDQQ$XHUGHPIRUGHUWHVHLQHXQ
VHUHV (UDFKWHQV QLFKW HLQ]XO|VHQGH 7HLOXQJ GHV GHQNHQGHQ ,QGLYLGXXPV LQ %HREDFKWHU
XQG]XEHREDFKWHQGHV6XEMHNW
 5HWURVSHNWLRQ'DEHLKDQGHOWHVVLFKXPHLQHGHU,QWURVSHNWLRQlKQOLFKH0HWKRGHDOOHU







GDQQ XQVHUHV (UDFKWHQV ]XP HLQHQ HLQH ]XYHUOlVVLJH =XRUGQXQJ YRQ.RJQLWLRQHQ ]XP
MHZHLOLJHQ %HDUEHLWXQJVGXUFKODXI DOV VHKU VFKZLHULJ HUVFKHLQHQ =XP DQGHUHQ N|QQHQ
VSlWHU ZLHGHUKROWH %HDUEHLWXQJHQ*HGlFKWQLVLQKDOWH VLFKHU OHLFKW EHHLQIOXVVHQ XQG VLFK





















1,6%(775(:,/621 7' 7HOOLQJPRUH WKDQZH FDQNQRZ9HUEDO UHSRUWV RQPHQWDO SURFHVVHV
3V\FKRORJLFDO5HYLHZ6±
(LQHHPSLULVFKH8QWHUVXFKXQJ]XU6HQVLELOLWlWIU.RPSOH[LWlW 
(5,&6621 XQG 6,021 HLQLJH ]HQWUDOH %HGLQJXQJHQ XQWHU GHQHQ 'DWHQ GHV /DXWHQ
'HQNHQVP|JOLFKVWYDOLGHXQGZHQLJUHDNWLYVLQG
„(1) Bei der Verbalisierung müssen mit der Lösung der inhaltlichen Auf-
gabe und der Artikulation der Gedanken zwei Aufgaben gleichzeitig 
bearbeitet werden. Damit sich diese beiden Prozesse nicht gegensei-
tig behindern, sollte die Aufgabe leicht verbalisierbar und die 
Verbalisierung der inhaltlichen Aufgabe untergeordnet sein. 
(2) Begleitende Verbalisierung ist vollständiger und valider als nach-
trägliche Verbalisierung. 
(3) Zusätzliche Aufforderungen, bestimmte Informationen zu verbalisie-







FKH'HQNSUR]HVVH EHLP 3UREOHPO|VHQ DEODXIHQP|FKWHQZLU 6LH ELWWHQP|JOLFKVW
YLHO YRQGHPZDVZlKUHQGGHU$UEHLWPLWGHP3URJUDPP LQ ,KUHP.RSIYRUJHKW
RKQH+HPPXQJHQÄLQGLH*HJHQG³]XUHGHQ6LHVROOWHQVLFKGD]XDOOHUGLQJVQXULQ
VRZHLWYHUSIOLFKWHWIKOHQDOV,KU1DFKGHQNHQGDGXUFKQLFKWEHKLQGHUWZLUG³
%HUHLWV HUVWH 9RUXQWHUVXFKXQJHQ ]HLJWHQ DOOHUGLQJV GDVV GLH 9HUEDOLVDWLRQVEHUHLWVFKDIW GHU
6WXGLHUHQGHQGXUFKDXVXQWHUVFKLHGOLFKKlXILJMHGRFKUHFKWJHULQJZDU:HJHQGHUSRWHQWLHO
OHQ%HGHXWVDPNHLWYHUEDOHU'DWHQEHLGHU$QDO\VHYRQ(QWVFKHLGXQJVSUR]HVVHQHQWVFKORVVHQ
ZLU XQV GDKHU WURW] GHU (PSIHKOXQJHQ YRQ (5,&6621 XQG 6,021 9HUVXFKVSHUVRQHQ IDOOV
QRWZHQGLJGXUFKGHQ9HUVXFKVOHLWHU]XU9HUEDOLVDWLRQDQ]XUHJHQ'DEHLKDEHQZLUXQVXP
























8QLYHUVLWlW (UIXUW XQG GHU )ULHGULFK6FKLOOHU8QLYHUVLWlW -HQD JHZRQQHQ ZHUGHQ 8P GDV
Ä6SHNWUXP³ GHU 3UREDQGHQ HWZDV ]X HUZHLWHUQ ZXUGHQ DXHUGHPZHQLJH 6WXGHQWLQQHQ GHU
7HFKQLVFKHQ8QLYHUVLWlW%UDXQVFKZHLJXQGGHU8QLYHUVLWlW%LHOHIHOGHLQEH]RJHQ(LQH(U











FKHQ $QVSUXFKV EHUIRUGHUW IKOWHQ %HL HLQHU ZHLWHUHQ 6WXGHQWLQ GHU (UIXUWHU 8QLYHUVLWlW
NRQQWHQJHZRQQHQH'DWHQOHLGHUQLFKWLQGLH$XVZHUWXQJHLQEH]RJHQZHUGHQ'LHIROJHQGH






















$QGLHVHU6WHOOHP|FKWH LFKPLFKQRFK HLQPDOEHL DOOHQ DQGHU8QWHUVXFKXQJEHWHLOLJWHQ6WXGLHUHQGHQXQG
+RFKVFKXOOHKUHUQ IU GLH YLHOIDFKH8QWHUVWW]XQJ EHGDQNHQ0HLQ EHVRQGHUHU'DQN JLOW GDEHL+HUUQ 3URI*










QDKPHJHZRUEHQ VLH HUKLHOWHQ HLQH$XIZDQGVHQWVFKlGLJXQJYRQFD ¼'LH9HUVXFKVVLW
]XQJHQIDQGHQLP:LQWHUVHPHVWHUXQGLP6RPPHUVHPHVWHUVWDWW
6FKRQIUGLH*HZLQQXQJGLHVHUUHODWLYJHULQJHQ=DKOYRQ9HUVXFKVSHUVRQHQZDUHQHUKHEOL
FKH%HPKXQJHQ XQVHUHUVHLWV QRWZHQGLJ%HLVSLHOVZHLVH EOLHEHQPHKUHUH Ä:HUEXQJVYHUVX
FKH³ LQ PDWKHPDWLNGLGDNWLVFKHQ XQG PDWKHPDWLVFKHQ $XVELOGXQJVYHUDQVWDOWXQJHQ LQ -HQD
XQG (UIXUW ]XQlFKVW HUIROJORV 'LH 9HUVXFKVSHUVRQHQ GHU 8QLYHUVLWlW (UIXUW NRQQWHQ
VFKOLHOLFKLQHLQHUPDWKHPDWLNGLGDNWLVFKHQ/HKUYHUDQVWDOWXQJJHZRQQHQZHUGHQGLHIUDOOH
6WXGLHUHQGHQ IU HLQ /HKUDPW DQ *UXQGVFKXOHQ XQDEKlQJLJ YRP MHZHLOLJHQ 6FKZHUSXQNW
IDFKYHUELQGOLFKZDU%HLGHU ,QWHUSUHWDWLRQGHU(UJHEQLVVHGLHVHU8QWHUVXFKXQJGDUIGDKHU
HLQHUVHLWVQLFKWEHUVHKHQZHUGHQGDVVVLFKGLH0HKUKHLWGHU(UIXUWHU3UREDQGHQQLFKWLQ0D
WKHPDWLN VSH]LDOLVLHUW $QGHUHUVHLWV ZHUGHQ GLH 6WXGLHUHQGHQ VSlWHU LQ GHU 5HJHO DXFK GDV
6FKXOIDFK 0DWKHPDWLN XQWHUULFKWHQ =XP =HLWSXQNW GHU 8QWHUVXFKXQJ KDWWHQ DOOH (UIXUWHU

























'DV3URWRNROOZLUG LP+70/)RUPDW DEJHOHJWXQG VWHKW VR IUHLQH$XVZHUWXQJ OHLFKW]XU
9HUIJXQJ(VHQWKlOWQHEHQGHUODXIHQGHQ1XPPHUHUVWH6SDOWHXQGGHP1DPHQGHVDNWX




QH LVW LQ (QWVFKHLGXQJVVLWXDWLRQHQ DXIJUXQG GHU %LWWH DQ GLH 9HUVXFKVSHUVRQ ]XP /DXWHQ
'HQNHQ E]Z HQWVSUHFKHQGHU $QVW|H GHV 9HUVXFKVOHLWHUV QLFKW LPPHU PLW GHU (QWVFKHL
GXQJV]HLWGHU9HUVXFKVSHUVRQLGHQWLVFK
,QGHUYLHUWHQ6SDOWHVLQG,QIRUPDWLRQHQ]XUDNWXHOOLP&RPSXWHUV]HQDULRGDUJHVWHOOWHQ8QWHU






'LH HUVWHQ GUHL =DKOHQ NRGLHUHQ GLH JUREH(LQVFKlW]XQJ GHU DNWXHOOHQ
8QWHUULFKWVV]HQH KLQVLFKWOLFK 0RWLYDWLRQ %HWHLOLJXQJ DP 8QWHUULFKWV





6HLW 6WXQGHQEHJLQQ VLQG LP 6]HQDULR  0LQXWHQ YHUJDQJHQ $XFK
GLHVH ,QIRUPDWLRQZLUGGHP3URJUDPPQXW]HU LQHLQHPHQWVSUHFKHQGHQ
)HOG]XU9HUIJXQJJHVWHOOW












)U HLQH $QDO\VH GHU 6]HQDULREHDUEHLWXQJ PXVVWHQ ]XQlFKVW GLH SURWRNROOLHUWHQ 'DWHQ ]XU
,QWHUDNWLRQPLW GHP&RPSXWHUV]HQDULR XQG YHUEDOH'DWHQ GHU9HUVXFKVSHUVRQ SDUDOOHOLVLHUW
ZHUGHQ 'D]X ZXUGHQ GLH VSUDFKOLFKHQ bXHUXQJHQ GHU 9HUVXFKVSHUVRQ WUDQVNULELHUW XQG
DQVFKOLHHQGLQGDV&RPSXWHUSURWRNROOHLQJHDUEHLWHW
$OOJHPHLQ JLEW HV IU GLH 9HUVFKULIWOLFKXQJ DXIJH]HLFKQHWHU 'DWHQ XQWHUVFKLHGOLFK JHQDXH
























FKXQJ PLW  VWXGHQWLVFKHQ 9HUVXFKVSHUVRQHQ HUNXQGHW ZHUGHQ LQZLHZHLW GDV YRQ XQV
HQWZLFNHOWH &RPSXWHUV]HQDULR Ä'DV )DOWSUREOHP³ JHHLJQHW LVW +LQZHLVH DXI GHQ *UDG GHU
6HQVLELOLWlW GHV 3URJUDPPQXW]HUV IU GLH .RPSOH[LWlW YRU DOOHP PDWKHPDWLVFKNRJQLWLYHU
$VSHNWHSUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWV]XJHZLQQHQ$XIJUXQGGHU1HXDUWLJNHLW
YRQ )UDJHVWHOOXQJ XQG 8QWHUVXFKXQJVXPJHEXQJ LVW HV DOOHUGLQJV QLFKW VLQQYROO P|JOLFKH
.ULWHULHQ IU GHQ*UDG GHU 6HQVLELOLWlW IU.RPSOH[LWlW DOOHLQ DXVJHKHQG YRQ WKHRUHWLVFKHQ
9RUVWHOOXQJHQGHQNEDUHQ3RWHQ]LDOHQ GHV&RPSXWHUV]HQDULRV XQG0HUNPDOHQ GHU8QWHUVX
FKXQJVVLWXDWLRQ LP9RUDXVIHVW]XOHJHQ9LHOPHKUVFKHLQWHVXQVDQJH]HLJWIUZHLWHUH.RQ




LQ%H]XJ DXI GLH XQWHUVXFKWH Ä6WLFKSUREH³ UHOHYDQWH.ULWHULHQ IUGHQ*UDGGHU6HQVLELOLWlW
IU.RPSOH[LWlWXQGJHHLJQHWH0HWKRGHQ IUHLQHHQWVSUHFKHQGH$XVZHUWXQJYRQ6]HQDULR




%H]JOLFK GHU %HDUEHLWXQJHQ GHV &RPSXWHUV]HQDULRV GXUFK YHUVFKLHGHQH9HUVXFKVSHUVRQHQ
OLHHQ VLFK KLQVLFKWOLFK YHUVFKLHGHQHU IU XQVHU 8QWHUVXFKXQJV]LHO UHOHYDQWHU 0HUNPDOH























*Also ich fand es [das Faltproblem] ziemlich schwer, muss ich sagen. 
... Ich wäre nie darauf gekommen. ... Ich wüsste nicht, was ich mit 
den Kindern da, wie und warum. ... Ich wüsste auch nicht, was ich den 
Kindern damit zeigen [!] wollte.*503 
'LH%HDUEHLWXQJV]HLWIUGDV)DOWSUREOHP]ZLVFKHQGHUHUVWHQXQG]ZHLWHQ9HUVXFKVVLW]XQJ







(LQHZLFKWLJH4XHOOH IU KLQVLFKWOLFK XQVHUHU )UDJHVWHOOXQJP|JOLFKHUZHLVH LQWHUHVVDQWH ,Q
IRUPDWLRQHQ VLQG 9HUEDOLVDWLRQHQ GHU 9HUVXFKVSHUVRQHQ ZlKUHQG GHU 6]HQDULREHDUEHLWXQJ
'LH9HUEDOLVDWLRQVIlKLJNHLWRGHU±EHUHLWVFKDIWGHU6WXGLHUHQGHQZDUDOOHUGLQJVGXUFKDXVXQ
WHUVFKLHGOLFK:lKUHQG VLFK EHLVSLHOVZHLVH GLH9HUVXFKVSHUVRQ$RKQH$QUHJXQJHQGXUFK
GHQ9HUVXFKVOHLWHULQPHKUDOV3UR]HQWDOOHU6LWXDWLRQHQlXHUWH±GDPLWLVWVLHPLWGHXWOL
FKHP$EVWDQGGLHYHUEDOLVDWLRQVVWlUNVWH± NRQQWH HLQH(UIXUWHU6WXGHQWLQQLFKW LQGLH$XV
ZHUWXQJ HLQEH]RJHQ ZHUGHQ GD VLH ]X HLQHP VLPXOWDQHQ /DXWHQ 'HQNHQ QLFKW EHUHLW ZDU
$XFKGLH9HUVXFKVSHUVRQ-lXHUWHVLFKLQ(QWVFKHLGXQJVVLWXDWLRQHQGHV&RPSXWHUV]HQDULRV
IDVWEHUKDXSWQLFKW
$XFK GLH %HDUEHLWXQJV]HLWHQ GHV 6]HQDULRV YDULLHUWHQ ]XP7HLO HUKHEOLFK ]ZLVFKHQ  -
XQG0LQXWHQ('LH9HUVXFKVSHUVRQ$NRQVWUXLHUWHLP6]HQDULROHGLJOLFKHLQHQ8QWHU
ULFKWVYHUODXIZlKUHQG$ LQVJHVDPW 'XUFKOlXIH LQ DOOHQGUHL6FKXONODVVHQGXUFKVSLHOWH
$OOHUGLQJV NRQVWUXLHUWHQ3UREDQGHQ LQ GHU5HJHO QXU YHUKlOWQLVPlLJ DXV6LFKWGHV$XWRUV













*Das soll ich jetzt machen, ja? Ist das angestrebt?*
*HOHJHQWOLFKGUlQJWHVLFKLQGLHVHP=XVDPPHQKDQJDXFKGHU(LQGUXFNDXIHLQLJH3UREDQGHQ
YHUVXFKWHQQLFKWQXU]X%HJLQQGHU%HDUEHLWXQJYRUDOOHPLKUHYRUJHIDVVWHQ9RUVWHOOXQJHQ













JDE HV IU VLH DXFKNDXP$QOlVVH ]XU([SORUDWLRQEHLVSLHOVZHLVH IDQGHLQHJH]LHOWH(USUR
EXQJ DQJHERWHQHU 2SWLRQHQ XQWHU XQWHUVFKLHGOLFKHQ 8QWHUULFKWVEHGLQJXQJHQ IDVW JDU QLFKW
VWDWW
'LHLQGHU5HJHOJHULQJH([SORUDWLRQGHV6]HQDULRVLVWJHUDGHDXFKLP+LQEOLFNDXIXQVHU8Q
WHUVXFKXQJV]LHO DXV PLQGHVWHQV ]ZHLIDFKHU 6LFKW SUREOHPDWLVFK =XP HLQHQ JLEW HV VR QXU
UHFKWZHQLJH'DWHQGLHIUHLQH$XVZHUWXQJGHU6]HQDULREHDUEHLWXQJ]XU9HUIJXQJVWHKHQ
=XPDQGHUHQNDQQGHU3URJUDPPQXW]HUVRHLQHQ*URWHLOGHVGXUFKGDV6]HQDULRPRGHOOLHU
WHQ =XVDPPHQKDQJVQHW]ZHUNHV DXV DXVJHZlKOWHQ 8QWHUULFKWVEHGLQJXQJHQ VSH]LILVFKHQ
0HUNPDOHQ GHU 8QWHUULFKWVJHVWDOWXQJ XQG YRQ 3UREOHPEHDUEHLWXQJVSUR]HVVHQ YRQ 6FKOHUQ
JDUQLFKWEHPHUNHQ)ROJOLFKZLUGGDV&RPSXWHUV]HQDULRDOVYLHOZHQLJHUNRPSOH[HUOHEWXQG
HVJLEWIUGLH9HUVXFKVSHUVRQNDXP$QOlVVHEHLVSLHOVZHLVH]X0RGHOOLHUXQJVYHUVXFKHQKLQ












WLRQHQ EHLVSLHOVZHLVH ]X DNWXHOOHQ8QWHUULFKWV]LHOHQ RGHU ]X ELVKHULJHQ(QWVFKHLGXQJHQQXU









 $OWHUQDWLYHQ ZXUGHQ VHOWHQ HQWZLFNHOW REZRKO GLH 9HUVXFKVSHUVRQHQ ]X %HJLQQ GHU %HDUEHLWXQJ JHEHWHQ
ZXUGHQZDQQLPPHULKQHQZLFKWLJH2SWLRQHQIHKOHQHUJlQ]HQGH9RUVFKOlJH±DXFKIUHLQHQZHLWHUHQ$XVEDX














GHQ HLQLJH0LQGHVWDQIRUGHUXQJHQ DQ HLQ&RPSXWHUV]HQDULR GDV DOV HQWVSUHFKHQGH8QWHUVX
FKXQJVXPJHEXQJ JHHLJQHW VHLQ N|QQWH DEJHOHLWHW XQG HLQLJH YRUOlXILJHP|JOLFKH$QKDOWV
SXQNWH IU GHQ*UDG GHU 6HQVLELOLWlW GHV1XW]HUV LQ %H]XJ DXI GHVVHQ 6]HQDULREHDUEHLWXQJ
HQWZLFNHOW 1DFKGHP LQ .DSLWHO  GHWDLOOLHUW0|JOLFKNHLWHQ XQG*UHQ]HQ GHV LP5DKPHQ
GLHVHU 8QWHUVXFKXQJ HUVWHOOWHQ &RPSXWHUV]HQDULRV Ä'DV )DOWSUREOHP³ XQG LQ .DSLWHO 
0HUNPDOHGHU8QWHUVXFKXQJVVLWXDWLRQGDUJHVWHOOWZXUGHQ ODVVHQ VLFK(UZDUWXQJHQDQHLQHQ
VHQVLEOHQ $NWHXU KLQVLFKWOLFK VHLQHU 6]HQDULREHDUEHLWXQJ QXQ NRQNUHWLVLHUHQ 'DEHL JUHLIHQ
ZLUIUHLQHZHLWHUH3Ul]LVLHUXQJGHV,QVWUXPHQWDULXPVDXFKLP+LQEOLFNDXIGLHYRQXQVXQ
WHUVXFKWH Ä6WLFKSUREH³ YRQ /HKUDPWVVWXGLHUHQGHQ DXI GDV YRUJHIXQGHQH 'DWHQPDWHULDO ]X
UFN




N|QQHQ 6R HUJLEW VLFK HLQH PHKUGLPHQVLRQDOH *U|H GLH GLH 6HQVLELOLWlW GHV 1XW]HUV EH





































JXQJHQ VWHKHQ EHLGH 'LPHQVLRQHQ LP $OOJHPHLQHQ LQ SRVLWLYHP =XVDPPHQKDQJ PLW GHP
*UDG GHU 6HQVLELOLWlW IU .RPSOH[LWlW GHV 3UREDQGHQ =XGHP JLEW HV XQVHUHV (UDFKWHQV
DXFKEHLP([SORUDWLRQVYHUKDOWHQTXDOLWDWLYH$VSHNWH'HQNEDUVLQGEHLVSLHOVZHLVH([SORUDWL
RQVE]Z6XFKVWUDWHJLHQRGHUDXFK%HJUQGXQJHQIUVSH]LILVFKH$XVULFKWXQJHQGHU([SOR






EHVSURFKHQ'DQDFK NDQQ GLHVHV LP:HVHQWOLFKHQ DOV HLQ JHULFKWHWHU XQG EHZHUWHWHU*UDSK
JHGDFKWXQGYLVXDOLVLHUWZHUGHQ'LH.QRWHQGLHVHV(UHLJQLVJUDSKHQPRGHOOLHUHQ






EHQHQ 0|JOLFKNHLWHQ NRQVWUXLHUWH 8QWHUULFKWVVWXQGH ]XP )DOWSUREOHP NDQQ GDQQ DOV 3IDG
EHVWHKHQGDXV.QRWHQXQG.DQWHQLP(UHLJQLVJUDSKEHVFKULHEHQZHUGHQ
0LWGHPLP)ROJHQGHQQRFKQlKHU]XEHVFKUHLEHQGHQ3IDGGLDJUDPPVROOHQGLHYRP1XW]HU
JHWURIIHQHQ (QWVFKHLGXQJHQ ]XU 8QWHUULFKWVJHVWDOWXQJ LQ )RUP GHUDUWLJHU 3IDGH YLVXDOLVLHUW
ZHUGHQ'DEHL VROO GDV'LDJUDPPIU HLQHQ*HVDPWHLQGUXFNHQWVSUHFKHQGH1XW]HUHQWVFKHL




JHOHJW LQ GHQHQ MHZHLOV VHKU lKQOLFKH (QWVFKHLGXQJHQ QHEHQHLQDQGHU DQJHRUGQHW ZHUGHQ
ZREHL DXI HLQH9LVXDOLVLHUXQJ YRQ%H]LHKXQJHQ]ZLVFKHQGLHVHQ lKQOLFKHQ(QWVFKHLGXQJHQ
YHU]LFKWHWZLUG'DEHLPHLQWbKQOLFKNHLWLQGLHVHP=XVDPPHQKDQJGDVVHQWVSUHFKHQGH8Q




 $OOHUGLQJV VLQG GLHVH 'LPHQVLRQHQ QLFKW Y|OOLJ XQDEKlQJLJ YRQHLQDQGHU GD HV PLQGHVWHQV GHQ IROJHQGHQ








GHV )DOWSUREOHPV IRNXVVLHUW ZLUG %HLVSLHOVZHLVH GHU $UEHLWVDXIWUDJ Ä)DOWHW XQG IOOW GLH





VFKHLGXQJHQ ]XP (LQVWLHJ LQ GLH 3UREOHPEHDUEHLWXQJ VLQG GDKHU LP REHUHQ 7HLO GHU 'LD
JUDPPIOlFKHDQJHRUGQHWQDFKIROJHQGH(QWVFKHLGXQJHQILQGHWPDQZHLWHUXQWHQ
'LHIROJHQGH$EELOGXQJPLW/HJHQGHDXIGHUQDFKIROJHQGHQ6HLWH]HLJWGDV3IDGGLDJUDPP




















































































XQWHUULFKW EHDUEHLWHW ZLUG VLQG HQWVSUHFKHQGH *HELHWH LQ GHU 'LDJUDPPIOlFKH DEZHLFKHQG GXUFK 5DXWHQ JH
NHQQ]HLFKQHW












$XVSUlJXQJVJUDGH XQWHUVFKLHGHQ 'LH )HVWOHJXQJ GHU 1LYHDXV JHUDGH DXFK IU GLH$Q]DKO
GHU'XUFKOlXIHXQG5FNVSUQJHRULHQWLHUWVLFKGDEHLDXFKDQGHQYRUJHIXQGHQHQ'DWHQ%HL
=XRUGQXQJHQ]XHLQ]HOQHQ1LYHDXV LVWPDQDOOHUGLQJV WHLOZHLVHDXFKDXIHLQHQNDXPZHLWHU
]X RSHUDWLRQDOLVLHUHQGHQ*HVDPWHLQGUXFN DQJHZLHVHQ GD EHLVSLHOVZHLVH QLFKW DOOH9DULDWLR
QHQXQGDOOH5FNVSUQJHJOHLFKZHUWLJVLQG













$OWHUQDWLYHQ KLQVLFKWOLFKP|JOLFKHU.RQVHTXHQ]HQ ± DXFK KLQVLFKWOLFKP|JOLFKHU)HUQ XQG

 ,Q GHU HOHNWURQLVFKHQ 9HUVLRQ GLHVHU $UEHLW VWHKHQ IU HLQH OHLFKWHUH ,QWHUSUHWDWLRQ GHU ZHLWHUHQ 3IDGGLD
















QDULR XQG GHU KDXSWVlFKOLFK GDUJHVWHOOWHQ 0HUNPDOH GHV 8QWHUULFKWVJHVFKHKHQV VHKHQ ZLU
EH]JOLFKGHU6LWXDWLRQVXQG:LUNXQJVDQDO\VHLQVEHVRQGHUHGLHIROJHQGHQZHVHQWOLFKHQ$V
SHNWEHUHLFKH















GDVV ]DKOUHLFKH 6WXGLHUHQGH WURW] HQWVSUHFKHQGHU GXUFKDXV DXFK HUNHQQEDUHU 6FKZHUSXQNW
VHW]XQJGHV6]HQDULRVLQVEHVRQGHUHEHL(QWVFKHLGXQJHQ]XUZHLWHUHQ8QWHUULFKWVJHVWDOWXQJ




 'HU $NWHXU EHDFKWHW LQP|JOLFKVW YLHOHQ 6LWXDWLRQHQ DXFK PDWKHPDWLVFKNRJQLWLYH$V
SHNWHLQVEHVRQGHUHDXFK$VSHNWHGHV%HUHLFKHV3
'DPLW]XVDPPHQKlQJHQG
 'HU $NWHXU EHDFKWHW LQP|JOLFKVW YLHOHQ 6LWXDWLRQHQJOHLFK]HLWLJ$VSHNWH DXV GHQ YHU
VFKLHGHQHQ%HUHLFKHQ$0XQG3
6HOEVWYHUVWlQGOLFK VSLHOHQ GDEHL DXFK TXDOLWDWLYH $VSHNWH GHU (QWVFKHLGXQJHQ GHV $NWHXUV




















=XYHUOlVVLJH +LQZHLVH DXI GHQ *UDG GHU .RQWH[WVHQVLWLYLWlW HLQHU 9HUVXFKVSHUVRQ N|QQHQ
DOOHUGLQJV QLFKW DXV GHU DEVROXWHQ$Q]DKO YRQ 6LWXDWLRQHQ JHZRQQHQZHUGHQ LQ GHQHQ VLH
DXFKPDWKHPDWLVFKNRJQLWLYH$VSHNWHE]ZGLH$VSHNWEHUHLFKH$0XQG3JOHLFK]HLWLJ
EHUFNVLFKWLJW GD GLH $Q]DKO GHU LQVJHVDPW LP 6]HQDULR EHDUEHLWHWHQ 6LWXDWLRQHQ VWDUN
VFKZDQNW$XFK GHU UHODWLYH$QWHLO GLHVHU6LWXDWLRQHQ NDQQXQVHUHV(UDFKWHQV NHLQH KLQUHL
FKHQG ]XYHUOlVVLJHQ +LQZHLVH JHEHQ GD 0|JOLFKNHLWHQ HQWVSUHFKHQGHU .DWHJRULVLHUXQJHQ




'DEHL PXVV HLQJHUlXPW ZHUGHQ GDVV YRQ 9HUVXFKVSHUVRQHQ XQWHUVFKLHGOLFKH 6LWXDWLRQHQ
E]Z6LWXDWLRQVEHVFKUHLEXQJHQPLW WHLOZHLVH XQWHUVFKLHGOLFK DXVIKUOLFKHQ'DUVWHOOXQJHQ]X
GHQYHUVFKLHGHQHQ$VSHNWEHUHLFKHQEHDUEHLWHWZHUGHQ$OOHUGLQJVZHUGHQEHLGHU%HDUEHL
WXQJGHUDNWXHOOHQ6LWXDWLRQYRQGHQ3UREDQGHQLQGHU5HJHODXFK,QIRUPDWLRQHQEHQXW]WGLH
DXI YRUDQJHJDQJHQHQ 3URJUDPPVHLWHQ ]XU9HUIJXQJ JHVWHOOWZXUGHQ %HL HLQHU QLFKW ]X
NXU]HQ %HDUEHLWXQJ GHV 6]HQDULRV NDQQ GDUEHU KLQDXV HUZDUWHW ZHUGHQ GDVV VLFK 8QWHU
VFKLHGH ]ZLVFKHQ HLQ]HOQHQ 3URJUDPPVHLWHQ JHJHQHLQDQGHU DXIKHEHQ 'DKHU LVW HV XQVHUHV
(UDFKWHQV ]XPLQGHVW LP5DKPHQGLHVHUHUVWHQ(UNXQGXQJVVWXGLHP|JOLFKEHL$QDO\VHQ]XU
.RQWH[WVHQVLWLYLWlW DXI GHQ GHWDLOOLHUWHQ (LQEH]XJ YRQ0HUNPDOHQ GHU MHZHLOV EHDUEHLWHWHQ
3URJUDPPVHLWHQ]XYHU]LFKWHQ
)U HQWVSUHFKHQGH$QDO\VHQ GHV1XW]HUYHUKDOWHQV YHUZHQGHQZLU GDV.RQWH[WGLDJUDPP LQ
GHP9HUEDOLVDWLRQHQXQG,QWHUDNWLRQHQXQWHUDQGHUHPKLQVLFKWOLFKGHUREHQDXIJHIKUWHQ$V
SHNWEHUHLFKH NDWHJRULVLHUW ZHUGHQ 'LH IROJHQGH $EELOGXQJ ]HLJW GDV HQWVSUHFKHQGH 'LD
JUDPPIUGLH9HUVXFKVSHUVRQ$EHUGLHVSlWHUQRFKDXVIKUOLFKHUEHULFKWHWZLUG







































'LH$EQDKPHGHU9HUEDOLVDWLRQVKlXILJNHLW EHL IDVW DOOHQ9HUVXFKVSHUVRQHQN|QQWHQHEHQHUVWHQ(UPGXQJVHU
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ULHQ DEJHWUDJHQ )U HLQH OHLFKWHUH /HVEDUNHLW DEHU DXFK IU ]XVlW]OLFKH 'LIIHUHQ]LHUXQJHQ
VLQG=XRUGQXQJHQLP'LDJUDPPIDUEOLFKPDUNLHUW
3 'HU$NWHXUEHDFKWHW3UREOHPEHDUEHLWXQJVSUR]HVVHYRQ6FKOHUQ$VSHNWEHUHLFK3
%HLVSLHOH [J1; 34]: *Das ist ja ein logischer Schritt, den die Schüler 
hier gemacht haben: Wenn es beim ersten Mal überhaupt kein 
Loch und beim zweiten Mal ein Loch [im Papier] gibt, dann 
müssen es beim dritten Mal zwei sein.*537 
  [A4; 24]: *Das hätte ich selbst mal machen sollen!*538
0 'HU$NWHXUEHDFKWHW$VSHNWHGHVPDWKHPDWLVFKHQ,QKDOWV'LHVNRPPWLQVEHVRQGHUHLQ
)RUP YRQ $EVLFKWHQ RGHU YRQ %HJUQGXQJHQ VHLQHU (QWVFKHLGXQJHQ ]XP $XVGUXFN
$VSHNWEHUHLFK0
%HLVSLHOH [E9; 9]: *... aber, ganz wichtig, zur Anschauung auch die 
Faltblätter an die Tafel.*
[J1; 10]: *Ich glaube, wenn man [die Schüler] nach dem Ausse-
hen des Papiers fragt, ist es einfacher. Sonst müsste man ja 
definieren, was als Loch angesehen werden soll, ob man die 
„halben Löcher“ am Rand mitzählt.* 
$ 'HU $NWHXU EHDFKWHW DQGHUH LQVEHVRQGHUH DIIHNWLYH XQG VR]LDOH $VSHNWH GHV 8QWHU
ULFKWVJHVFKHKHQV$VSHNWEHUHLFK$'HU%HUHLFK3LVWHKHUUHWURVSHNWLYGHU%HUHLFK
0HKHUSURVSHNWLY'DKHUVROODXFKGHU$VSHNWEHUHLFK$GLHVEH]JOLFKGLIIHUHQ]LHUW
ZHUGHQ +HOOJUQH 0DUNLHUXQJHQ LP 'LDJUDPP ]HLJHQ DQ GDVV VLFK GHU $NWHXU PLW
P|JOLFKHQ $XVZLUNXQJHQ DQJHERWHQHU 2SWLRQHQ DXI DOOJHPHLQH $VSHNWH GHV 8QWHU
ULFKWV SURVSHNWLY DXVHLQDQGHU VHW]W ZlKUHQG GXQNOH0DUNLHUXQJHQ IU %HZHUWXQJHQ
GHUDNWXHOOHQXQGYRUKHULJHQ6LWXDWLRQHQVWHKHQ
%HLVSLHOH [E9; 21]: *... „in Gruppen“ gibt es vielleicht zu viel Unru-
he.* SURVSHNWLY





.DWHJRULHQ =$O85 ,.ZHUGHQPLW GHQ.RPSRQHQWHQ Ä5HIOHNWLHUWKHLW³ XQG Ä,QNRQ
VLVWHQ]³HUIDVVW
. 'HU$NWHXUEHDFKWHW,QIRUPDWLRQHQEHUGLH.ODVVHLQGHUGHU8QWHUULFKWVWDWWILQGHW
%HLVSLHO [J1; 6]: *In der Klasse 5b war ja nicht so viel mit Selbst-
ständigkeit, na ja ...*
= 'HU$NWHXUEHDFKWHWHLJHQH=LHOVHW]XQJHQEH]JOLFKGHVDNWXHOOHQ'XUFKODXIHV
%HLVSLHO [J1; 35]: *Ja ich denke mal, man sollte den nächsten Falt-








9) 'HU$NWHXU EHDFKWHW HLJHQH9RUHUIDKUXQJHQ GLH HU EHL GHU%HDUEHLWXQJ GHV)DOWSURE
OHPVJHVDPPHOWKDW
%HLVSLHO [J1; 10]: *Und eine Tabelle finde ich auch gut, weil ich das 
selber mit einer Tabelle gemacht habe.*
98 'HU$NWHXUEHDFKWHWHLJHQH9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW
%HLVSLHO [E4; 12]: *Ich kreuze jetzt Gruppenarbeit an, weil wir das 
erste Mal in der elften Klasse Gruppenarbeit gemacht haben 
und da konnte ich komischerweise Mathe viel besser als vor-
her, da habe ich Zusammenhänge viel besser verstanden.*
( 'HU$NWHXUOlVVWHLQH([SORUDWLRQVDEVLFKWHUNHQQHQ
%HLVSLHO [J1; 51]: *Ich entscheide mich hier jetzt mal, nach der An-
zahl der Löcher im Papier zu fragen und mal direkt auf die 
Löcher zu sprechen zu kommen. Ich weiß noch nicht, ob ich da-
mit zufrieden sein werde – wir werden sehen.*
$O 'HU$NWHXUVFKOlJWHLJHQH]XVlW]OLFKH$OWHUQDWLYHQYRU
%HLVSLHO [A2; 46]: *Kann der Lehrer nicht beides machen?*
, 9HUEDOLVDWLRQHQZHUGHQYRP9HUVXFKVOHLWHULQLWLLHUW
%HLVSLHO [VL]: *Was hast du gerade überlegt?*
8 'HU$NWHXUOlVVWDXIJUXQGVHLQHUbXHUXQJHQRGHUQDFK(LQVFKlW]XQJGHV9HUVXFKVOHL
WHUV8QVLFKHUKHLWEHL(QWVFKHLGXQJHQHUNHQQHQ
%HLVSLHO [J1; 42]: *Diesmal nehme ich keine Aufgabe zur Vorbereitung. 
Oder? Das ist schwieriger als ich gedacht hätte! Ich meine, 
es wäre auch mal eine Möglichkeit zu sehen, wie die Schüler 
mit der Streifenaufgabe zurechtkommen.*
5 'HU$NWHXUUHIOHNWLHUWGLHDNWXHOOHXQGRGHUYRUDQJHJDQJHQH6LWXDWLRQHQXQGRGHU(QW
VFKHLGXQJHQLQEHVRQGHUHP0DH
%HLVSLHO [E6; 35]: *Wie ich das eben gesehen habe, wird ja dann aus 
dem Aussehen des Papiers die Anzahl der Löcher abgeleitet. 








HLQH .DWHJRULVLHUXQJ QLFKW DXI 9HUEDOLVDWLRQHQ GHU 9HUVXFKVSHUVRQ VRQGHUQ EHLVSLHOVZHLVH











+LQVLFKWOLFK GHU $VSHNWEHUHLFKH 3 0 XQG $ VROO GDV.RQWH[WGLDJUDPP IU HLQHQ ]X
VDPPHQIDVVHQGHQ(LQGUXFNLQHLQHP6FKHPDGHUIROJHQGHQ$UWNRQGHQVLHUWZHUGHQ
$EELOGXQJ=XU(LQVFKlW]XQJGHU.RQWH[WVHQVLWLYLWlW











GDV $XVPD LQ GHP GHU 1XW]HU HYHQWXHOO DXVVFKOLHOLFK HLJHQH 9RUHUIDKUXQJHQ EHL VHLQHQ (QWVFKHLGXQJHQ



























'HU %DONHQ VROO JUDSKLVFK YHUGHXWOLFKHQ ZHOFKHU $QWHLO GHU (QWVFKHLGXQJV XQG %HREDFK





































GDV (UJHEQLVPLW GHQ 6FKOHUK\SRWKHVHQ YHUJOLFKHQ'HU /HKUHU E]Z 6]HQDULRQXW]HUPXVV
GDQQ LP$QVFKOXVV HLQHQ$UEHLWVDXIWUDJ IU GLH6FKOHU IHVWOHJHQGD]X LVW HLQH2SWLRQ DXV
HLQHPLPXQWHUHQ)HOGYRUJHJHEHQHQ0HQDXV]XZlKOHQ,QGLHVHP%HLVSLHOJLEWHVZLH
LQ ]DKOUHLFKHQ 6LWXDWLRQHQ GHV 6]HQDULRV QLFKW QXU HLQH ÄULFKWLJH³ (QWVFKHLGXQJ 9LHOPHKU
NDQQ GHU6]HQDULRQXW]HU DXV YHUVFKLHGHQHQ*UQGHQ EHLVSLHOVZHLVH DXIJUXQG VHLQHU8QWHU
ULFKWV]LHOH XQWHUVFKLHGOLFK UHDJLHUHQ $OOHUGLQJV NDQQ PDQ HLQHQ VLWXDWLRQVVSH]LILVFKHQ
Ä.RQVLVWHQ]UDKPHQ³DXVPDFKHQ5HDNWLRQHQDXHUKDOEGLHVHV5DKPHQVN|QQHQDOVLQNRQVLV
WHQWKLQVLFKWOLFKGHUDNWXHOOHQ6LWXDWLRQEH]HLFKQHWZHUGHQ,PRELJHQ%HLVSLHONDQQPDQ]X





)U ]DKOUHLFKH 6LWXDWLRQHQ GHV 6]HQDULRV NDQQZLH LQ GLHVHP%HLVSLHO HLQ Ä.RQVLVWHQ]UDK
PHQ³ IHVWJHOHJW ZHUGHQ GHU ZLH KLHU DXI PDWKHPDWLVFKNRJQLWLYHQ $VSHNWHQ GHU 6LWXDWLRQ
EHUXKW%HLGHVVHQ.RQVWUXNWLRQJUHLIHQZLUDXIHPSLULVFKH(UIDKUXQJHQDXVGHQ8QWHUULFKWV






 *HOHJHQWOLFK N|QQWH GHU 1XW]HU DXFK DXV VHLQHU 6LFKW LQNRQVLVWHQWH (QWVFKHLGXQJHQ
WUHIIHQXPGDV6]HQDULRZHLWHU]XH[SORULHUHQ$XFKGDKHUVROOWHQLPPHUDXFK%HJUQ
GXQJHQGHV1XW]HUVLQHLQH%HZHUWXQJVHLQHU(QWVFKHLGXQJHQPLWHLQEH]RJHQZHUGHQ
 ,Q HLQLJHQ (QWVFKHLGXQJVVLWXDWLRQHQ EHLVSLHOVZHLVH LQQHUKDOE YRQ 3IDGHQ GLH ZHGHU
EHUZLHJHQG DULWKPHWLVFKH QRFK EHUZLHJHQG JHRPHWULVFKH $VSHNWH EHWRQHQ NDQQ







ZHLWHQ Ä.RQVLVWHQ]UDKPHQ³ DXFK GHVKDOE ZHLO GHUHQ .RQVWUXNWLRQ P|JOLFKVW ZHQLJ
QRUPDWLYH9RUVWHOOXQJHQYRQ8QWHUULFKW]XJUXQGHJHOHJWZHUGHQ'DKHUXQGDXFKDXI
JUXQG GHU YRULJHQ %HPHUNXQJ NDQQ XQVHUHV (UDFKWHQV OHGLJOLFK XQWHUVFKLHGHQZHUGHQ




$XFK GDKHUZXUGH GLH.DWHJRULH Ä('HU$NWHXU OlVVW HLQH([SORUDWLRQVDEVLFKW HUNHQQHQ³ LQV.RQWH[WGLD
JUDPPDXIJHQRPPHQ
'HUDUWLJH6LWXDWLRQHQILQGHQVLFKGDQQDOVRLPPLWWOHUHQ%HUHLFKGHV3IDGGLDJUDPPV
 (V ZHUGHQ HEHQ QLFKW EHLVSLHOVZHLVH /HLWLGHHQ HLQHV SUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWV ]XJUXQGH

















%HDUEHLWXQJ GHV &RPSXWHUSURJUDPPV EHVFKUHLEHQ (LQHUVHLWV HUIROJW GLHVH =XVDPPHQIDV









OHPEHDUEHLWXQJVSUR]HVVHQ YRQ 6FKOHUQ EHU GLH DNWXHOOH (QWVFKHLGXQJVVLWXDWLRQ KLQ
DXV




%HLVSLHO [J4; 17]: *“Die Schüler sollen den fachlichen Erläuterungen des 









hat ja nicht viel erklärt. Deshalb konnten die Schüler ja gar 




%HLVSLHOH[A2; 6]: *Wenn sie [die Schüler] die Regel für die Zahl der Lö-
cher begründen sollen, müssten sie das ja eigentlich auch kön-
nen.* 
 [J1; 55]: *Also ich würde ja jetzt diese Option wählen, wenn 
ich nicht vorhin die „Lehrertätigkeit“ bis auf ...[die nied-
rigste Stufe reduziert hätte].*
+LQZHLVH DXI GHUDUWLJH 5HIOH[LRQHQ ODVVHQ VLFK KDXSWVlFKOLFK DXV 9HUEDOLVDWLRQHQ GHV 3UR
JUDPPQXW]HUVJHZLQQHQDEHUDXFKDXVP|JOLFKHQ9HUlQGHUXQJHQVHLQHU(QWVFKHLGXQJHQ
DXV GHU 1XW]XQJ VSH]LILVFKHU ,QIRUPDWLRQHQ XQG DXFK DXV GHU %HDUEHLWXQJV]HLW HQWVSUH
FKHQGHU6LWXDWLRQHQ
'HU VHQVLEOH $NWHXU LVW VLFK LQVEHVRQGHUH GHU .RPSOH[LWlW GHV RULJLQDOHQ5HDOLWlWVEHUHLFKV
8QWHUULFKWEHZXVVW(VNDQQGDKHUHUZDUWHWZHUGHQGDVVHU]XPHLQHQGLH4XDOLWlWGHU0RGHO
OLHUXQJ GXUFK HLQ&RPSXWHUV]HQDULRNULWLVFK KLQWHUIUDJW=XPDQGHUHQ HUZDUWHQZLU GDVV HU









GHQNHQ EHU JHWURIIHQH (QWVFKHLGXQJHQ XQG GDV HLJHQH (QWVFKHLGXQJVYHUKDOWHQ YHUVWHKHQ





EDVLV ± QRFK NHLQH ZHLWHUH 2SHUDWLRQDOLVLHUXQJ KLQVLFKWOLFK P|JOLFKHU $XVSUlJXQJVJUDGH
GHU 0HUNPDOH JHOHLVWHW ZHUGHQ (V HUIROJW OHGLJOLFK HLQH *HVDPWHLQVFKlW]XQJ DQKDQG GHV
9HUEDOLVDWLRQV,QWHUDNWLRQV3URWRNROOV $XVJHKHQG YRQ YRUOLHJHQGHQ 'DWHQ N|QQHQ XQVHUHV










8 'HU$NWHXU OlVVW DXIJUXQG VHLQHUbXHUXQJHQRGHU QDFK(LQVFKlW]XQJGHV9HUVXFKVOHLWHUV8QVLFKHUKHLW
EHL(QWVFKHLGXQJHQHUNHQQHQ










HV ]XPLQGHVW JHZLVVH0LQLPDO]XVDPPHQKlQJH JLEW 6R LVW HWZD IU HLQ EHU]XIlOOLJ NRQVL
VWHQWHV(QWVFKHLGXQJVYHUKDOWHQHLQHJHZLVVH.RQWH[WVHQVLWLYLWlWQRWZHQGLJ$XHUGHPPXVV
EHDFKWHWZHUGHQ GDVV IU EHJUQGHWH (LQVFKlW]XQJHQ KLQVLFKWOLFK GHU.RPSRQHQWHQ Ä.RQ
WH[WVHQVLWLYLWlW³ Ä,QNRQVLVWHQ]³ XQG Ä5HIOHNWLHUWKHLW³ HLQ 0LQGHVWPD DQ ([SORUDWLRQ QRW
ZHQGLJLVW
















DQ VFKOLHHQ VLFK HLQLJH NQDSSH%HPHUNXQJHQ ]XU%HDUEHLWXQJ XQG(LQVFKlW]XQJ GHV )DOW
SUREOHPV GXUFK GHQ 3UREDQGHQ DQ1HEHQ GHP3IDG XQG.RQWH[WGLDJUDPPZHUGHQ HLQLJH

%HLHLQHU(QWVFKHLGXQJEHUGLH$Q]DKOYRQ6NDOHQQLYHDXVPXVVPDQ]XPHLQHQYHUVXFKHQ0|JOLFKNHLWHQ
]X VFKDIIHQ KLQVLFKWOLFK GHV8QWHUVXFKXQJVDQOLHJHQV LQ JHHLJQHWHU:HLVH ]ZLVFKHQ8QWHUVXFKXQJVWHLOQHKPHUQ
GLIIHUHQ]LHUHQ ]X N|QQHQ=XP DQGHUHQPXVV DEHU DXFK HLQH EHJUQGHWH XQG QDFKYROO]LHKEDUH=XRUGQXQJGHU
9HUVXFKVSHUVRQHQ ]X GHQ MHZHLOLJHQ1LYHDXVP|JOLFK VHLQ$XVJHKHQGYRPYRUJHIXQGHQHQ'DWHQPDWHULDO KD
EHQZLUXQVGDKHU IUHLQHYLHUVWXILJH6NDODHQWVFKLHGHQ LQVEHVRQGHUHDXFKZHLOXQVHLQH OHGLJOLFKGUHLVWXILJH
6NDODDOV]XJUREHUVFKLHQ























*dass der Lehrer auf allgemeingültige Ergebnisse nicht fixiert ist*. )U
$QGUHDLVWHVZLFKWLJHUGDVVGLH6FKOHU*HOHJHQKHLWEHNRPPHQDQHLQHUKHUDXVIRUGHUQGHQ
PDWKHPDWLVFKHQ3UREOHPVWHOOXQJ]XDUEHLWHQ


















LQ GLHVHU 6LWXDWLRQ QLFKWV HLQJHZHQGHWZHUGHQ$QGUHD VHOEVW KlOW GLHVHQ8QWHUULFKWVYHUODXI
DOOHUGLQJVQLFKWIUJQVWLJ
*[Mir hat die vorige ...] Stunde trotzdem besser gefallen. ... Weil da 
irgendwie das meiste rausgekommen ist. Da kam ja dann doch wirklich 
ein Ergebnis raus. Hier war zum Schluss keine Zeit mehr und der Lehrer 
hat wohl irgendwie nur noch das Ergebnis gesagt. Und das ist, glaube 
ich, nicht Sinn und Zweck der Sache.* 

'LH=DKOHQJHEHQGLH5HLKHQIROJHGHU'XUFKOlXIHDQ



































































































































REHUHQ 7HLO GHU'LDJUDPPIOlFKH GDUJHVWHOOW GHXWOLFK DULWKPHWLVFKH =JH GLH (LQVWLHJH EHL
GHQ DQGHUHQ3IDGHQVLQGHKHURIIHQJHKDOWHQ$XIGLH%HDUEHLWXQJYRUEHUHLWHQGHU$XIJDEHQ
ZLUGEHLVSlWHUHQ(QWVFKHLGXQJHQ]XU8QWHUULFKWVJHVWDOWXQJNHLQ%H]XJJHQRPPHQ
0LWGHU$Q]DKOGHU3URJUDPPGXUFKOlXIH IUQXU HLQH.ODVVH HUUHLFKW$QGUHD DXIGHU'L
PHQVLRQGHV([SORUDWLRQVXPIDQJVPLWWOHUHV1LYHDX
0|JOLFKH %HZHJJUQGH$QGUHDV¶ IU GHQ$EEUXFK GHV MHZHLOV DNWXHOOHQ 3IDGHV HUJHEHQ
VLFKDXVGHQIROJHQGHQ$XV]JHQGHV%HDUEHLWXQJVSURWRNROOV
1U . =HLW (QWVFKHLGXQJHQLP&RPSX
WHUV]HQDULR
)UHLHbXHUXQJHQGHU9HUVXFKVSHUVRQ
 (  $QGUHD JHKW DXI HLQH 6FKOHU
K\SRWKHVH EHU GLH $Q]DKO GHU
(FNHQ E]Z 6FKQLWWH GHV )DOW
EODWWHVDXVIKUOLFKHLQ
$OVR DXI GLH $QWZRUWPLW GHQ DFKW (FNHQZUGH LFK
GDQQGRFKQRFKQlKHUHLQJHKHQ
 %  -HW]WKDEHLFKQDWUOLFKGLH(FNHQGULQÄGDV%ODWWKDW
 (FNHQ³ XQG ÄGLH $Q]DKO GHU (FNHQ YHUGRSSHOW
VLFK³'DVZROOWH LFKQDWUOLFKQLFKWQHLQKLHUZU
GHLFK]XUFNJHKHQ





GHU QlFKVWHQ )DOWXQJ DXI HLQHP
([WUDEODWW³
+XFK GLH0RWLYDWLRQ'DV LVW QDWUOLFKQLFKW VR WROO
:DQQLVWGHQQGDVVRZHQLJJHZRUGHQGDVLVWPLUMD
JDUQLFKWDXIJHIDOOHQ
7URW] VHKUJHULQJHU0RWLYDWLRQGHU6FKOHU  YRQ
3XQNWHQZLUGGHU3IDG]XQlFKVWPLWHLQHPQHXHQ$U
EHLWVDXIWUDJ ± GHU HWZDV VHOEVWVWlQGLJHUHV $UEHLWHQ
HUP|JOLFKHQN|QQWH±IRUWJHVHW]W





$QGUHD EUDFK GHQ YLHUWHQ'XUFKODXI LQGHU(LQVWLHJVSKDVH 6LWXDWLRQ GHQ IQIWHQQDFK(UWHLOXQJ HLQHV
ZHLWHUHQ$UEHLWVDXIWUDJHVDE6LWXDWLRQYHUJOHLFKHGDV3IDGGLDJUDPPDXI6HLWH
'DEHLKDQGHOWHVVLFKXPHLQIUHLQHOHLFKWHUH9HUVWlQGOLFKNHLWNRPPHQWLHUWHV3URWRNROO





























EHUHLFK 3 VROO GXUFK HLQLJH ZHLWHUH $XV]JH GHV %HDUEHLWXQJVSURWRNROOV EHOHJW ZHUGHQ
=XVlW]OLFKZHUGHQ6WHOOHQ]LWLHUWGLHIUHLQH(LQVFKlW]XQJ$QGUHDVKLQVLFKWOLFKGHU.RPSR
QHQWHQÄ5HIOHNWLHUWKHLW³XQGÄ,QNRQVLVWHQ]³LQWHUHVVDQWHUVFKHLQHQ
$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
5 5HIOHNWLHUWKHLW ,. ,QNRQVLVWHQ]
       
          
  
   
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      
  
  







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































*Also, ich fand es interessant. Ich hatte mir was komplett anderes 
darunter [unter dem Computerszenario] vorgestellt. ... es ist ja doch 
schon alles recht komplex. Und das es dann so umfangreich werden wür-
de, hätte ich nicht gedacht. Ich fand es aber interessant und ich 
glaube, wenn man sich noch öfter damit beschäftigt und nicht so viel 
am Stück und auch mal die anderen Klassen ausprobiert, dann könnte man 
auch echt was davon lernen. ...  
[Eine sinnvolle Ergänzung der Ausbildung könnte das Computerszenario] 
auch dadurch sein, dass man – wie es in der Realität nicht möglich 
ist – seine Entscheidungen noch mal überdenken kann, noch mal zurück-
gehen kann. Man kann sich anders entscheiden, kann sehen, das war 
jetzt dann doch nicht wirklich besser und so. Wobei man dann eben im-
mer beachten muss, dass es ja nicht wirklich eine reale Situation ist. 
Wenn man die Kinder vor sich hat, dann ist das ja sowieso alles ganz 
anders. ... 
Man hat da die ganze Komplexität besser im Blick. Also auf was man al-
les achten muss, was alles Auswirkungen hat. Alles kann man sowieso 
nicht, aber ich glaube, dass das Programm hilft, weil hier doch alles 
sehr komplex dargestellt ist. Man sieht, wie soll ich das erklären, 
dass man einfach bei der Unterrichtsvorbereitung mehr Dinge beachten 
muss, doch noch mehr als man es tut – oder als ich es getan habe. Ich 
meine, andererseits darf man sich natürlich auch nicht zu viele Gedan-
ken machen. Das ufert dann aus. Aber so ein bisschen, dass man sich 
alles so ein bisschen mehr vergegenwärtigt, was alles so passieren 
könnte, was es für Auswirkungen haben könnte.*
,Q$QGUHDVbXHUXQJHQZLUGGHXWOLFKGDVVVLHQLFKWQXU9RUWHLOHXQG*UHQ]HQGHV&RPSXWHU
V]HQDULRVUHIOHNWLHUWVRQGHUQGDPLW]XVDPPHQKlQJHQGDXFK6FKOXVVIROJHUXQJHQLQ%H]XJDXI
GHQ RULJLQDOHQ 5HDOLWlWVEHUHLFK ]LHKW $XFK GDV HLJHQH (QWVFKHLGXQJVYHUKDOWHQ E]Z
YHUP|JHQZLUG NULWLVFK KLQWHUIUDJW'D$QGUHD YRQ DOOHQ EHWHLOLJWHQ9HUVXFKVSHUVRQHQ EH
]JOLFKGHU.RPSRQHQWHÄ5HIOHNWLHUWKHLW³GLHK|FKVWH$XVSUlJXQJ]HLJWRUGQHQZLU LKUGDV
K|FKVWH1LYHDX]X0LWKLQHUJHEHQVLFKIUXQVKLQVLFKWOLFKGHU.RPSRQHQWHQÄ([SORUDWLRQV


















9HUVXFKVSHUVRQ YHUEDOLVLHUWH 'LH /lQJH GHV EHLJHIDUEHQHQ %DONHQV YLVXDOLVLHUW GHQ $QWHLO
GHU6LWXDWLRQHQ LQGHQHQGHU9HUVXFKVOHLWHUHLQHbXHUXQJGHU3UREDQGLQ LQLWLLHUWH$QGUHD
YHUEDOLVLHUWH LQHWZD3UR]HQWDOOHU6LWXDWLRQHQ$XVJHKHQGYRQLKUHQbXHUXQJHQXQG,Q
WHUDNWLRQHQ PLW GHU 6RIWZDUH NRQQWHQ HWZD  3UR]HQW DOOHU (QWVFKHLGXQJV XQG %HREDFK
WXQJVVLWXDWLRQHQKLQVLFKWOLFKGHU%HUFNVLFKWLJXQJGHU$VSHNWEHUHLFKH$0XQG3NDWH
JRULVLHUWZHUGHQ±GLHVZLUGGXUFKGHQHQWVSUHFKHQGHQ%DONHQGHU*UDSKLN]XU.RQWH[WVHQVL
WLYLWlW YLVXDOLVLHUW 'LHVH *UDSKLN ]HLJW QRFK HLQPDO GLH DXVJHSUlJWH %HUFNVLFKWLJXQJ YRQ
3UREOHPEHDUEHLWXQJVSUR]HVVHQ DOVR GHV$VSHNWEHUHLFKV 3 GXUFKGLH9HUVXFKVSHUVRQ'LH
9HUELQGXQJVOLQLHQ ]HLJHQ GDUEHU KLQDXV GDVV LQPLQGHVWHQV DFKW 6LWXDWLRQHQ YHUVFKLHGHQH









IQI 3UDNWLND YHUIJW -XGLWK EHU GLH XPIDQJUHLFKVWHQ HLQVFKOlJLJHQ 9RUHUIDKUXQJHQ DOOHU
9HUVXFKVSHUVRQHQ























*[Das Faltproblem im Unterricht einsetzen] – ich weiß nicht, das geht 
bestimmt irgendwie, ich hab mir deswegen wirklich das Hirn verrenkt. 
Ich habe schon eine Idee, wie man das einführen kann, ... wie man die 
Kinder darauf neugierig machen kann. ... Ich habe auch eine Idee, wie 
man den Zusammenhang zwischen den Löchern und den Faltlinien mit den 
Kindern herstellen kann. Aber die Anzahl der Faltungen, Faltlinien und 
Löcher, wie man das den Kindern beibringen soll, das weiß ich nicht, 
keine Ahnung.* 
-XGLWKVHW]WVLFKEHU0LQXWHQPLWGHP&RPSXWHUV]HQDULRDXVHLQDQGHU'LHVLVWQLFKWGLH
NU]HVWH%HDUEHLWXQJV]HLW DOOHUGLQJVNRQVWUXLHUW VLH LQGLHVHU=HLWQXUHLQHQHLQ]LJHQ8QWHU

 $XV LKUHQ $XVELOGXQJVYHUDQVWDOWXQJHQ LVW HV -XGLWK VHKU JHZRKQW )OXVVGLDJUDPPH ]X HQWZLFNHOQ *... 
Das kann ich jetzt mittlerweile so in- und auswendig, das war auch mein 



















































































































































$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
5 5HIOHNWLHUWKHLW ,. ,QNRQVLVWHQ]
                 
                 
        
                 
( 3 3 % $ % %
=XU$XVZHUWXQJGHU'DWHQXQGZLFKWLJH(UJHEQLVVH 




1U . =HLW (QWVFKHLGXQJHQLP&RPSX
WHUV]HQDULR
)UHLHbXHUXQJHQGHU9HUVXFKVSHUVRQ
 .  -XGLWK HQWVFKHLGHW VLFK IU GLH
.ODVVHF
$OVRPLU LVW GDV HLJHQWOLFK HJDOPDQPXVV GDV MD LQ
MHGHU .ODVVH GXUFKIKUHQ N|QQHQ  'DQQ ZlKOH LFK
GLH.ODVVHFGLHVHKHLFKJDUQLFKW
 =  'LH =LHOH $ ± & ZHUGHQ DOV
QLFKW RGHU NDXPZLFKWLJEHZHU
WHW
$OV ]XVlW]OLFKHV ÄVHKU EHGHXW
VDPHV³ =LHO ZLUG DQJHJHEHQ
Ä'LH6FKOHUVROOHQVLFKDXIHLQH
XQEHNDQQWH6LWXDWLRQHLQODVVHQ³
,FK NDQQ PLU QLFKW YRUVWHOOHQ GDVV GLH .LQGHU GDV
KHUDXVILQGHQ'HVZHJHQILQGHLFKHVZLFKWLJHUGDVVVLH
VLFKEHUKDXSWPDOPLWVRHWZDVEHVFKlIWLJHQGDVVVLH
VLFK GDUDXI HLQODVVHQ XQG GLH .UHDWLYLWlW DQJHUHJW
ZLUG
 3  -XGLWKHQWVFKHLGHWVLFKIUHLQHQ
JHPHLQVDPHQ (LQVWLHJ YRQ
6FKOHUQXQG/HKUHU
,FK KDEH PLU HWZDV EHUOHJW ZLH PDQ HV PDFKHQ
NDQQ DEHU LFKZHLQLFKWZHOFKHU2SWLRQPDQ HV ]X
RUGQHQNDQQ8QG]ZDU
 3  -XGLWK HQWVFKHLGHW EHU 'HWDLOV
GHV(LQVWLHJVLQVEHVRQGHUHDXFK
EHU GLH 'DXHU GHU =XVDPPHQ
DUEHLW
,FKZHL QLFKW LFK ILQGH HV VFKZHUPLFK GD ]X HQW
VFKHLGHQ ZHLO LFK ILQGH GDV NRPPW DEVROXW DXI GLH
.ODVVH DQ ,FK NDQQ GDV QLFKW LP9RUDXV IHVWOHJHQ HV
NRPPWGDUDXIDQZLHGLH6FKOHUUHDJLHUHQ
$EHU GDQQ NDQQ LFK MHW]W ZLUNOLFK QLFKW JDUDQWLHUHQ
GDVV LFKGDVZDV LFKDQNUHX]H LP8QWHUULFKWZLUNOLFK
PDFKHQZUGH
 :  -XGLWKVHW]WVLFKPLWGHQ%HZHU




JHQ GDVV GLH 6FKOHU PDO SURELHUHQ VROOHQ $EHU GDV










'HILQLWLRQVSUREOHPH >KLQVLFKWOLFKP|JOLFKHU8QWHUULFKWV]LHOH@ JDEXQG DXHUGHPZHLO LFKGLH6FKOHU EHL GHQ
NRJQLWLYHQ=LHOHQXQWHUVFKlW]WKDEH'DVZHLLFKMHW]WDEHUXQGLFKJODXEHLFKZUGHHVZLHGHUVRPDFKHQ
 .  -XGLWK ZlKOW RKQH 1XW]XQJ GHU
.XU]SRUWUlWVGLH.ODVVHE
 =  0XVVLFKGLH=LHOHlQGHUQ"'DQQZlUHHVMDYLHOOHLFKW
GRFKZLFKWLJJHZHVHQZDVHVIUHLQH.ODVVHLVW










NDQQ MD QLFKW GDYRQ DXVJHKHQ GDVVPDQJDQ]JHQDXZHLZHUKRFKEHJDEW LVWXQGZHUQLFKW0DQPXVVHV MD
DOOHQ.LQGHUQUHFKWPDFKHQ,FKNDQQPLFKMDQLFKWQDFKHLQHP0lGFKHQULFKWHQ
$OVRGLH$QGUHDLVWMHW]WEHJDEWHUDOVGLHDQGHUHQ-HW]WEHUOHJHLFKPLUREGDVPHLQ8QWHUULFKWVYHUKDOWHQEH
HLQIOXVVW ,FK JODXEH HLJHQWOLFKZUGH HV GDV QLFKW EHHLQIOXVVHQ DEHUPDQPXVV MD GDYRQ DXVJHKHQ GDVV VLH








9LHOOHLFKW ZUGH LFK JDQ] DOOJHPHLQ PHKU DXI GLH .ODVVHQVLWXDWLRQ HLQJHKHQ GLH HLQHQ EUDXFKHQ YLHOOHLFKW





LP 6]HQDULR XP]XVHW]HQ RIIHQEDU XQDEKlQJLJ YRQ DNWXHOOHQ8QWHUULFKWVEHGLQJXQJHQ GHQQ
EHUGLH.ODVVHLQGHUGHU8QWHUULFKWVWDWWILQGHWLQIRUPLHUWVLFK-XGLWKQLFKW
$Q DQGHUHQ 6WHOOHQ LQVEHVRQGHUH LQ GHQ 6LWXDWLRQHQ  XQG  VLQG DOOHUGLQJV$QVlW]H ]X




WHV IDVW DXVVFKOLHOLFKHV ,QWHUHVVH DQ DIIHNWLYHQ XQG VR]LDOHQ $VSHNWHQ GHV 8QWHUULFKWVJH
VFKHKHQVRIIHQVLFKWOLFK'LHV ]LHKW VLFKGXUFKGLHJHVDPWH%HDUEHLWXQJGHV3URJUDPPVXQG
IDVWDOOHZHLWHUHQ%HPHUNXQJHQ0DWKHPDWLVFKNRJQLWLYH$VSHNWHVSLHOHQOHGLJOLFKHLQHVHKU
XQWHUJHRUGQHWH5ROOHGLHVEH]JOLFKEH]HLFKQHQG LVW DXFK-XGLWKVbXHUXQJ LQ6LWXDWLRQ









*Vielleicht hätte ich doch länger damit arbeiten sollen, um zu sehen, 














([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
$EELOGXQJ(LQVFKlW]XQJGHU9HUVXFKVSHUVRQ$
7URW] KRKHU9HUEDOLVDWLRQVKlXILJNHLW YHUJOHLFKH GDV HQWVSUHFKHQGH'LDJUDPP UHFKWV REHQ
N|QQHQDXIJUXQGGHUVHKUJHULQJHQ$Q]DKOEHDUEHLWHWHU(QWVFKHLGXQJVXQG%HREDFKWXQJVVL
WXDWLRQHQ DOOHLQ DXV GHP .RQWH[WGLDJUDPP NHLQH $XVVDJHQ KLQVLFKWOLFK GHU .RPSRQHQWH
Ä.RQWH[WVHQVLWLYLWlW³ DEJHOHLWHW ZHUGHQ $OOHUGLQJV ]HLJHQ LQVEHVRQGHUH DXFK GLH ]LWLHUWHQ
bXHUXQJHQ -XGLWKV LQ ZHLWHUHQ 6]HQDULRVLWXDWLRQHQ LKU IDVW DXVVFKOLHOLFKHV ,QWHUHVVH DQ





















































































































































































'HXWOLFK LP.RQWH[WGLDJUDPPHUNHQQEDU LVWGLH OHGLJOLFKJHULQJHE]ZPLQLPDOH%HDFKWXQJ
GHV PDWKHPDWLVFKHQ )DFKLQKDOWV XQG YRQ 3UREOHPEHDUEHLWXQJVSUR]HVVHQ GHU 6FKOHU $V




]XPLQGHVW WHLOZHLVH LQNRQVLVWHQWHQ (QWVFKHLGXQJ JHVSURFKHQ ZHUGHQ 'LH IROJHQGH $EELO
GXQJ]HLJWGDVHQWVSUHFKHQGH$UEHLWVEODWWGHU6LWXDWLRQ
$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
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]XVWHOOHQ REZRKO HLQ VHKU JURHU 7HLO GHU 6FKOHU DQGHUH %HDUEHLWXQJVDQVlW]H YHUIROJW













*Ja wie? Das ist ja noch schlechter. ... Keine Ahnung, woran das lie-

























0LW GHP)DOWSUREOHP EHVFKlIWLJWH VLFK&DUPHQ QDFK HLJHQHQ$QJDEHQ HWZD ]ZHL 6WXQGHQ























VLH LQ IDVW  3UR]HQW DOOHU (QWVFKHLGXQJV XQG %HREDFKWXQJVVLWXDWLRQHQ $OOHUGLQJV EH





 ,P3URJUDPPZHUGHQ VHKU YLHOH5FNVSUQJH ]X 6LWXDWLRQHQ YROO]RJHQ LQ GHQHQ EHU
HLQHQ$UEHLWVDXIWUDJDQGLH6FKOHUHQWVFKLHGHQZHUGHQNDQQ
 $OOHUGLQJVZHUGHQLQVJHVDPWQXUGUHLYHUVFKLHGHQH(LQVWLHJHLQGLH3UREOHPEHDUEHLWXQJ
$ % & HUSUREW 'DEHL EHWRQHQ GLH (LQVWLHJH % XQG & DULWKPHWLVFKH$VSHNWH GHU
3UREOHPVWHOOXQJQXUGHU(LQVWLHJ$NDQQGLHVEH]JOLFKDOVRIIHQEH]HLFKQHWZHUGHQ
































































































































































 1XU EHL ]ZHL3IDGHQZLUG GLH ]XVDPPHQIDVVHQGH%HZHUWXQJ GXUFKGDV3URJUDPPYRQ
&DUPHQEHUKDXSW]XU.HQQWQLVJHQRPPHQ
'HUPLWHLQHP6WHUQPDUNLHUWH3IDGHUJLEWVLFKDXVUHLQHP3URELHUYHUKDOWHQ&DUPHQV*Das 








'DV'LDJUDPP]HLJWXQWHU DQGHUHPDXFKHLQH LQNRQVLVWHQWH(QWVFKHLGXQJ ,QGHU6LWXDWLRQ
GLH GXUFK GDV$UEHLWVEODWW LQ$EELOGXQJ GDUJHVWHOOWZLUG HQWVFKHLGHW&DUPHQQXUGLH
HUVWHXQG]ZHLWH7LVFKJUXSSHXP9RUVWHOOXQJLKUHU(UJHEQLVVH]XELWWHQ
*... weil das mit dem Zusammenlegen ist zwar eine gute Idee, aber weil 
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( 3 $ ( % ( ( ( ( %] $ % ( $ ( %%] ( ( %] ( 3 % % % % 3 ( 3 ( % ( $ % $ ( ( 3 ( %
$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
5 5HIOHNWLHUWKHLW ,. ,QNRQVLVWHQ]
=XU$XVZHUWXQJGHU'DWHQXQGZLFKWLJH(UJHEQLVVH 
*Also dies hier [Ansatz der ersten Tischgruppe] gefällt mir immer noch 
am besten, vielleicht habe ich mir für dieses Thema ja die falsche 
Klasse ausgesucht.[!]* 






WLRQVDEVLFKW EHWRQW *HOHJHQWOLFK VFKOlJW VLH ]XVlW]OLFKH (LQJULIIVP|JOLFKNHLWHQ YRU LQVEH
VRQGHUHVLQGLKUHLQLJH3IDGH]XNXU]




1U . =HLW (QWVFKHLGXQJHQLP&RPSX
WHUV]HQDULR
)UHLHbXHUXQJHQGHU9HUVXFKVSHUVRQ
 =  &DUPHQ VFKlW]W DQJHERWHQH
=LHOHKLQVLFKWOLFK LKUHU:LFKWLJ
NHLWHLQ
:HQQ VLH >GLH6FKOHU@ GLH5HJHO IU GLH=DKO GHU
/|FKHUEHJUQGHQN|QQHQPVVWHQVLHGDVMDHLJHQW
OLFKDXFKN|QQHQ
 :Q  &DUPHQ VHW]W VLFK PLW GHU %H
ZHUWXQJ GHV DNWXHOOHQ 3IDGHV
DXVHLQDQGHU
$EHU ZDUXP LVW GHU JHOEH %DONHQ EHL GLHVHP=LHO
Ä5HJHO IU GLH=DKO GHU/|FKHU EHJUQGHQ N|QQHQ³
QXU ELV ]XU 0LWWH" 6LH KDEHQ GRFK GLH )RUPHO KH
UDXVJHIXQGHQ,VWHVGDVQLFKW"
 =  %HL HLQHU HUQHXWHQ :LFKWXQJ
YRUJHJHEHQHU =LHOH EHUFNVLFK
WLJW &DUPHQ GHWDLOOLHUW YRUDQJH
JDQJHQH%HZHUWXQJHQ
 (  &DUPHQ HQWVFKHLGHW VLFK IU GLH
.ODVVH F ]XP ZLHGHUKROWHQ
0DOHIU*UXSSHQDUEHLW




VP: *Also kann mir das Programm auch sagen, was das beste ist? ...* 
VL: *Na was meinst du, kann es das?* 
VP: *Ja! Wenn ich es dementsprechend oft ausprobiert habe, dann werde 
ich herausbekommen haben, was das Programm meint.*
2IIHQEDUZLUGGDV&RPSXWHUV]HQDULRGDVMDJHUDGHHLQHQ$XVVFKQLWWDXVGHU9LHOIDOWP|JOL






















([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
$EELOGXQJ(LQVFKlW]XQJGHU9HUVXFKVSHUVRQ$
3IDG XQG.RQWH[WGLDJUDPPH VRZLH *HVDPWHLQVFKlW]XQJHQ KLQVLFKWOLFK GHU 6HQVLELOLWlW IU
.RPSOH[LWlWIUGLHDQGHUHQ9HUVXFKVSHUVRQHQILQGHWGHU/HVHULP$QKDQJ)6HLWHII
 :HLWHUH(UJHEQLVVH
,Q GLHVHP $EVFKQLWW VROOHQ HLQLJH (UJHEQLVVH XQVHUHU 8QWHUVXFKXQJHQ ]XU 6HQVLELOLWlW IU
.RPSOH[LWlW VSH]LILVFKHU $VSHNWH SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKWV IU DOOH 9HU
VXFKVSHUVRQHQEHUEOLFNDUWLJ]XVDPPHQJHWUDJHQZHUGHQ
6XFKWPDQLPYRUILQGEDUHQ'DWHQPDWHULDO]XU6]HQDULREHDUEHLWXQJQDFK+LQZHLVHQDXIP|J
OLFKH0XVWHU XQG=XVDPPHQKlQJH VR N|QQWH HV VLFK DOVQW]OLFK HUZHLVHQ ]XQlFKVWXQDE
KlQJLJ YRQ GLHVHP'LIIHUHQ]LHUXQJHQ ]ZLVFKHQ GHQ 9HUVXFKVSHUVRQHQ DQKDQG VSH]LILVFKHU
























SUREOHP DXVHLQDQGHU XQG HU]LHOWHQ GDEHL ]XPLQGHVW ZHVHQWOLFKH =ZLVFKHQHU
JHEQLVVH=XU ,OOXVWUDWLRQVHLGHU9HUVXFKVWHLOQHKPHU(]LWLHUWGHU VLFKQDFK
HLJHQHQ$QJDEHQ]ZHLELVGUHL6WXQGHQPLWGHP3UREOHPEHVFKlIWLJWH
*Als erstes habe ich versucht herauszufinden, wo diese Löcher 
entstehen. Wo die entstehen und wodurch, ob das jetzt einfach 
willkürlich ist. Und da bin ich dann darauf gekommen, dass es 
diese Schnittpunkte sind zwischen diesen Knickfalten, dass im-
mer diese Schnittpunkte so ein Loch ergeben. Der Rest ergibt 
immer nur eine Kerbe. Ja, und dann habe ich versucht, dies ir-
gendwie mathematisch umzusetzen und bin erst total gescheitert, 
weil ich nicht so der «arithmetische Typ» bin. Ich bin dann a-
ber darauf gekommen, dass der Faktor 2 eine Rolle spielt, denn 
durch dieses Falten werden ja die [Anzahlen der] Flächen ver-
doppelt. Und ich bin darauf gekommen, dass es zwei Richtungen 
von Faltungen gibt, einmal Querfaltungen und einmal Längsfal-
tungen. Und dann hatte ich so eine ähnliche Formel wie in der 
Lösung auch.* 
'LHVH*UXSSHEHVWHKWDXVGHQ9HUVXFKVSHUVRQHQ$$---((
*UXSSH ,Q GLHVH *UXSSH ZHUGHQ ]XP HLQHQ 9HUVXFKVSHUVRQHQ HLQJHRUGQHW GLH HUVWH
7HLOHUJHEQLVVHHUUHLFKWHQ=XPDQGHUHQEHVWHKWGLH*UXSSHDXV3UREDQGHQGLH
VLFK ]XPLQGHVW EHU OlQJHUH =HLW PLW GHP )DOWSUREOHP EHVFKlIWLJWHQ DXFK
ZHQQ VLH GDEHL NDXP (UJHEQLVVH HU]LHOWHQ GLH EHU $Q]DKOHQ YRQ /|FKHUQ
)HOGHUQ )DOWOLQLHQ (LQVFKQLWWHQ (FNHQ HWF XQG HLQIDFKH =XVDPPHQKlQJH
]ZLVFKHQGLHVHQZHLWKLQDXVJLQJHQ
'LHVH*UXSSH EHVWHKW DXV GHQ9HUVXFKVSHUVRQHQ$ - -((((
(




'LH 6WXGLHQJlQJH GHU9HUVXFKVSHUVRQHQ VLQG DXI GLHVH*UXSSHQ QLFKW JOHLFKYHUWHLOWZLH
GDVIROJHQGH'LDJUDPP]HLJW

 $Q GHU 8QWHUVXFKXQJ QDKPHQ 6WXGLHUHQGH IU GDV /HKUDPW0DWKHPDWLN DQ *\PQDVLHQ - ± - IU GDV
/HKUDPW0DWKHPDWLNDQ6FKXOHQGHU6HNXQGDUVWXIH,-$XQG6WXGLHUHQGHIUHLQ/HKUDPWDQ*UXQGVFKXOHQ








































OlQJHU PLW GHP )DOW
SUREOHP
9SQ LQIRUPLHUWHQ VLFK
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VRQHQ VLQG GHUHQ XQWHUVFKLHGOLFK XPIDQJUHLFKH9HUEDOLVDWLRQHQ 2UGQHWPDQ GLH'DWHQ ]XU
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   
*UXSSH9SQLQIRUPLHUWHQVLFK]JLJEHUGDV)DOWSUREOHP









ZLUG ± QXU LQ HWZD  3UR]HQW GLHVHU 6LWXDWLRQHQ YHUEDOLVLHUWH'LH9HUVXFKVSHUVRQ - DXV
*UXSSHHUUHLFKWHGLH]ZHLWK|FKVWH%HDUEHLWXQJVJHVFKZLQGLJNHLWVLHYHUEDOLVLHUWHLQNHLQHU
(QWVFKHLGXQJVRGHU%HREDFKWXQJVVLWXDWLRQ
(UZDUWXQJVJHPl ]HLJW VLFK LP 'LDJUDPP GDVV ODQJVDPH %HDUEHLWHU WHQGHQ]LHOO KlXILJHU
YHUEDOLVLHUHQ$OOHUGLQJVODVVHQEHLVSLHOVZHLVHVFKRQGLH'DWHQGHU9HUVXFKVSHUVRQ-HUNHQ
QHQGLHVLFKWURW]UHODWLYKRKHU%HDUEHLWXQJVJHVFKZLQGLJNHLWDPGULWWKlXILJVWHQlXHUWHGDVV
HV GLHVEH]JOLFK NHLQHQPRQRWRQHQ =XVDPPHQKDQJ JLEW 'LHV NDQQ DXFK QLFKW HUZDUWHW
ZHUGHQ GD ]XPHLQHQGLH%HDUEHLWXQJVJHVFKZLQGLJNHLW XQWHU DQGHUHPVLFKHU DXFKYRQGHQ
VXEMHNWLYHQ$QIRUGHUXQJHQGHV6]HQDULRVDQGHQ%HDUEHLWHUEHHLQIOXVVWZLUG=XPDQGHUHQ








IDQJ DEJHWUDJHQ 'LH $Q]DKOHQ GHU 9HUVXFKVSHUVRQHQ DXI GHQ MHZHLOLJHQ 1LYHDXV ZHUGHQ
GXUFK GLH=DKOHQ LP'LDJUDPPDQJHJHEHQ GHUHQ9HUKlOWQLVZLUGGXUFKGDV9HUKlOWQLVGHU
































GHU HUIROJUHLFKHQ3UREOHPEHDUEHLWHU DXIJUXQGGHU WHQGHQ]LHOOK|KHUHQ$Q]DKOEHDUEHLWHWHU




































0LWGHU.RPSRQHQWH Ä.RQWH[WVHQVLWLYLWlW³ZLUGXQWHU DQGHUHPHUIDVVW LQZLHZHLW9HUVXFKV
SHUVRQHQ LQ(QWVFKHLGXQJV XQG%HREDFKWXQJVVLWXDWLRQHQ3UREOHPEHDUEHLWXQJVSUR]HVVH YRQ
6FKOHUQ $VSHNWEHUHLFK 3 GHQ PDWKHPDWLVFKHQ ,QKDOW $VSHNWEHUHLFK 0 XQG VR]LDOH
XQGDIIHNWLYH$VSHNWHGHV8QWHUULFKWVJHVFKHKHQV $VSHNWEHUHLFK $EHUFNVLFKWLJHQ'DU








]DKO GHU (QWVFKHLGXQJV XQG %HREDFKWXQJVVLWXDWLRQHQ YRP %HDUEHLWXQJVXPIDQJ XQG GLH
0|JOLFKNHLWHQWVSUHFKHQGHU.DWHJRULVLHUXQJHQGHUHLQ]HOQHQ6LWXDWLRQHQVWDUNYRQGHU9HUED






















KlXILJNHLW XQG GHP$QWHLO NDWHJRULVLHUWHU 6LWXDWLRQHQ'DEHL N|QQHQ8QWHUVFKLHGH LP9HU
KlOWQLV GLHVHU EHLGHQ *U|HQ YHUVFKLHGHQH 8UVDFKHQ KDEHQ ]X GHQNHQ LVW GDEHL VHOEVWYHU
VWlQGOLFK DQ P|JOLFKH 8QWHUVFKLHGH KLQVLFKWOLFK GHU 4XDOLWlW YRQ 3UREDQGHQlXHUXQJHQ
DEHU EHLVSLHOVZHLVH DXFK DQ GLH XQWHUVFKLHGOLFK DXVJHSUlJWH 9HUEDOLVDWLRQVIUHXGH YRQ 9HU
VXFKVSHUVRQHQ'DKHUN|QQHQXQVHUHV(UDFKWHQVDXFK8QWHUVFKLHGHLP9HUKlOWQLVDXV9HUED
OLVDWLRQVKlXILJNHLW XQG GHP$QWHLO NDWHJRULVLHUWHU 6LWXDWLRQHQ NHLQH ]XYHUOlVVLJHQ+LQZHLVH
DXIGLH.RQWH[WVHQVLWLYLWlWGHU3UREDQGHQOLHIHUQ
'LH LQGHQ)DOOVWXGLHQGHVYRULJHQ$EVFKQLWWVXQG LP$QKDQJ)]XVDPPHQJHWUDJHQHQ*UD
SKLNHQ ]XU .RQWH[WVHQVLWLYLWlW ZHLVHQ QDFK GDVV GLH %HDFKWXQJ GHU JHUDGH DXFK IU HLQHQ
SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKW EHVRQGHUV EHGHXWVDPHQ PDWKHPDWLVFKNRJQLWLYHQ













- - - - - $ $ $ $ ( ( ( ( ( ( ( ( ( ( (
=XU$XVZHUWXQJGHU'DWHQXQGZLFKWLJH(UJHEQLVVH 
$EELOGXQJ*UDSKLNHQ]XU.RQWH[WVHQVLWLYLWlWGHU9HUVXFKVSHUVRQHQ-REHQXQG(XQWHQ
6REH]LHKHQ VLFK EHLVSLHOVZHLVH EHL - HWZD3UR]HQW DOOHUNDWHJRULVLHUEDUHQbXHUXQJHQ
XQG,QWHUDNWLRQHQPLWGHU6RIWZDUHDXI3UREOHPEHDUEHLWXQJVSUR]HVVHYRQ6FKOHUQDOVRGHQ
$VSHNWEHUHLFK 3 XQG ZHLWHUH  3UR]HQW DXI GHQ PDWKHPDWLVFKHQ ,QKDOW $VSHNWEHUHLFK
0ZlKUHQG(GLHVH$VSHNWEHUHLFKHOHGLJOLFKLQMHZHLOVHLQHU6LWXDWLRQEHDFKWHWREZRKO
0DWKHPDWLN6FKZHUSXQNWIDFKLKUHU$XVELOGXQJLVW
6XFKWPDQ LQ GHU3UREDQGHQJUXSSH QDFKP|JOLFKHQ8QWHUJUXSSHQ KLQVLFKWOLFK GHU.RPSR
























$XI GHQ$FKVHQGHV'LDJUDPPV VLQGGLH$QWHLOHGHUYHUVFKLHGHQHQ$VSHNWEHUHLFKH DQGHQ
NDWHJRULVLHUEDUHQ bXHUXQJHQ XQG ,QWHUDNWLRQHQ DEJHWUDJHQ VR GDVV MHGHU 9HUVXFKVSHUVRQ
HLQGHXWLJ HLQ HQWVSUHFKHQGHU'DWHQSXQNW LP DEJHELOGHWHQ4XDGHU ]XJHRUGQHWZHUGHQ NDQQ
)UHLQHOHLFKWHUH/HVEDUNHLWVLQGGLH.RRUGLQDWHQE]ZGD]XSDUDOOHOH(EHQHQPLWGHQLQGHQ


























UFNVLFKWLJW ( EHUFNVLFKWLJW LKQ IDVW QLFKW )DFKOLFKH$VSHNWH GHV )DOWSUREOHPVZHUGHQ
YRQ-DPVWlUNVWHQEHDFKWHW-EHUFNVLFKWLJWGLHVHEHUKDXSWQLFKW$XFKGLH9HUVXFKVSHU
VRQ(EHDFKWHW$VSHNWHGHV%HUHLFKHV0NDXP
,QVJHVDPW GHXWHW VLFK DQ GDVV GHU$VSHNWEHUHLFK $ YRQ6WXGLHUHQGHQ IU HLQ/HKUDPW DQ
*UXQGVFKXOHQ $±( VWlUNHU EHDFKWHWZLUG DOV YRQ6WXGLHUHQGHQ IU GDV/HKUDPW0D
WKHPDWLNDQ*\PQDVLHQ-±-IUHUVWHUHHUJLEWVLFKHLQ0LWWHOZHUWYRQHWZD3UR]HQW





GHUH$QIRUGHUXQJHQ DQ GLH/HKUNUDIW VWHOOWZLUG LP IROJHQGHQ'LDJUDPPGLH%HUFNVLFKWL
JXQJGHV$VSHNWEHUHLFKV3GXUFKGLH9HUVXFKVSHUVRQHQQRFKHLQPDOJHVRQGHUWGDUJHVWHOOW






























DXIJUXQG XQWHUVFKLHGOLFK XPIDQJUHLFKHU 9RUHUIDKUXQJHQ GHU 9HUVXFKVSHUVRQHQ ]X HUZDUWHQ
LVW3UREOHPEHDUEHLWXQJVSUR]HVVHYRQ6FKOHUQXQGIDFKOLFKH$VSHNWHLQVJHVDPWZHUGHQYRQ





























9SQ HU]LHOWHQ HUVWH =ZLVFKHQHU
JHEQLVVH RGHU EHVFKlIWLJWHQ VLFK
OlQJHUPLWGHP)DOWSUREOHP
9SQ LQIRUPLHUWHQ VLFK
























9HUVXFKVSHUVRQHQ GLH VHKU ZHQLJ H[SORULHUHQ EHDFKWHQ RIIHQEDU EHUZLHJHQG VR]LDOH XQG
DIIHNWLYH$VSHNWHGHVGDUJHVWHOOWHQ8QWHUULFKWVJHVFKHKHQV'DUEHUKLQDXVNDQQHLQ=XVDP
PHQKDQJ]ZLVFKHQGHP([SORUDWLRQVXPIDQJXQGGHP8PIDQJGHU%HUFNVLFKWLJXQJPDWKH
PDWLVFKNRJQLWLYHU$VSHNWH QLFKW JHVLFKHUWZHUGHQ$XFK DXV GHP IROJHQGHQ6WUHXXQJVGLD






%HLGHQ(UJHEQLVVHQ ]XU.RQWH[WVHQVLWLYLWlWPXVV DOOHUGLQJVEHUFNVLFKWLJWZHUGHQGDVV OH








[E10; 20]: *“Wir könnten auch eine Säge nehmen.“ Das ist ja witzig.* 
[E5; 32]: *Vorhin habe ich gelesen, dass viele Schüler Schwierigkeiten 
hatten, zu unterscheiden zwischen einem Loch und dem, was an 
den Ecken weggeschnitten wurde. Dann sollte man das doch viel-
leicht noch mal klären.* 
















































[E5; 51]: *Ich glaube, ich werde jetzt erst mal doch eingreifen, denn die 
Schüler machen ja eigentlich auch schon mehr als sie sollten.* 
[E2; 31]: *Damit auch die zweite Gruppe, die nichts wusste, die ja nur 
geschnitten hat, dahinterkommt.* 
[E8; 16]: *Also wenn es ihnen jetzt so schwer fällt, etwas zu finden, ist 
es vielleicht doch besser, ... dass ich von Tisch zu Tisch gehe 
und doch einige Hinweise gebe. ...* 
[E1; 78]: *Das fetzt auch: „Bei vielen Schülern fällt das Papier ausein-
ander.“*
'LH 9HUVXFKVSHUVRQHQ ( XQG ( lXHUWHQ VLFK LQ NHLQHU (QWVFKHLGXQJVVLWXDWLRQ ]XP$V
SHNWEHUHLFK3
2ELJH /LVWH ]HLJW ]XP HLQHQ QRFK HLQPDO GHQ JHULQJHQ 8PIDQJ LQ GHP 3UREOHPEHDUEHL
WXQJVSUR]HVVH YRQ 6FKOHUQ LQ (QWVFKHLGXQJVVLWXDWLRQHQ ]XU 8QWHUULFKWVJHVWDOWXQJ EHDFKWHW




XQGKlXILJ OHGLJOLFKREHUIOlFKOLFKEHUFNVLFKWLJWZHUGHQ±GLHVJLOW LP%HVRQGHUHQ IU3UR
EDQGHQGHU*UXSSHGLHVLFKYRUGHU%HDUEHLWXQJGHV6]HQDULRVQXUIUNXU]H=HLWPLWGHP
)DOWSUREOHPEHVFKlIWLJWHQ(LQHPJURHQ7HLOGHU6WXGLHUHQGHQIlOOWHVLQVEHVRQGHUHVFKZHU





'LH .RPSRQHQWH Ä,QNRQVLVWHQ]³ ZLUG GXUFK GHQ $QWHLO LQNRQVLVWHQWHU (QWVFKHLGXQJHQ GHU
9HUVXFKVSHUVRQHQRSHUDWLRQDOLVLHUWZREHLEHUGLH.RQVLVWHQ]HLQ]HOQHU(QWVFKHLGXQJHQDQ
KDQG VLWXDWLRQVVSH]LILVFKHU .RQVLVWHQ]UDKPHQ HQWVFKLHGHQ ZLUG GLH IU GLH MHZHLOLJHQ
6LWXDWLRQHQ YRP $XWRU HQWZLFNHOW ZXUGHQ XQG GLH VLFK KDXSWVlFKOLFK DQ PDWKHPDWLVFK
NRJQLWLYHQ $VSHNWHQ GHV 8QWHUULFKWVJHVFKHKHQV RULHQWLHUHQ 'DPLW ]XVDPPHQKlQJHQG
ZHUGHQ EHL (LQVFKlW]XQJHQ ]XU .RQVLVWHQ] QXU VROFKH (QWVFKHLGXQJVVLWXDWLRQHQ
EHUFNVLFKWLJWEHLGHQHQGHUMHZHLOLJH.RQVLVWHQ]UDKPHQQLFKWDOOHLP6]HQDULRDQJHERWHQHQ















VWHQW DQJHVHKHQZHUGHQ%HL HWZD HLQHP'ULWWHO DOOHU9HUVXFKVSHUVRQHQ OLHJW GHU$QWHLO LQ
NRQVLVWHQWHU(QWVFKHLGXQJHQQDKHEHL3UR]HQW
=XVDPPHQKlQJH ]ZLVFKHQ GHP8PIDQJ GHU 6]HQDULRH[SORUDWLRQ XQG.RPSRQHQWH Ä,QNRQ
VLVWHQ]³VLQGLP'LDJUDPPQLFKW]XHUNHQQHQ(LQHUVHLWVJLEWHVNHLQH+LQZHLVHGDUDXIGDVV
GLH.RQVLVWHQ]JHWURIIHQHU(QWVFKHLGXQJHQXQGGDPLW]XVDPPHQKlQJHQGH%HZHUWXQJHQGHU
YRP 1XW]HU NRQVWUXLHUWHQ 8QWHUULFKWVYHUOlXIH GHQ 8PIDQJ GHU 6]HQDULREHDUEHLWXQJ EHHLQ
IOXVVHQ$XFKXQWHU]XVlW]OLFKHP(LQEH]XJGHV]HLWOLFKHQ9HUODXIVGHUMHZHLOLJHQ6]HQDULR
EHDUEHLWXQJHQ N|QQHQ XPJHNHKUW NHLQH +LQZHLVH GDUDXI JHIXQGHQZHUGHQ GDVV GHU $QWHLO
LQNRQVLVWHQWHU (QWVFKHLGXQJHQ PLW ]XQHKPHQGHU $XVHLQDQGHUVHW]XQJ PLW GHP 3URJUDPP







         
         
         
         
         
         
         


















         
         
         
         
         
         
         
         







- - - $ ( ( $ - - ( ( ( ( ( $ ( ( ( (




9SQ HU]LHOWHQ HUVWH =ZLVFKHQHU
JHEQLVVH RGHU EHVFKlIWLJWHQ VLFK
OlQJHUPLWGHP)DOWSUREOHP
9SQ LQIRUPLHUWHQ VLFK







UHUVHLWV DEHU HLQ JURHU 7HLO LKUHU (QWVFKHLGXQJHQ DOV LQNRQVLVWHQW EH]HLFKQHWZHUGHQPXVV
QlPOLFKHWZD3UR]HQWDOOHUHQWVSUHFKHQGNDWHJRULVLHUEDUHQ(QWVFKHLGXQJHQ'DVLFKGLH
YRQ XQV IHVWJHOHJWHQ .RQVLVWHQ]UDKPHQ IU GLH MHZHLOLJHQ (QWVFKHLGXQJVVLWXDWLRQHQ KDXSW
VlFKOLFK DXI GDUJHVWHOOWH 3UREOHPEHDUEHLWXQJVSUR]HVVH YRQ 6FKOHUQ EH]LHKHQ ZLUG GDPLW
XQGPLWGLHVHP'LDJUDPPLQVJHVDPWQRFKHLQPDOGHXWOLFKGDVVPLWGHU.RPSRQHQWHÄ.RQ
WH[WVHQVLWLYLWlW³NHLQH$XVVDJHQKLQVLFKWOLFKGHU4XDOLWlWGHU%HUFNVLFKWLJXQJHQWVSUHFKHQ
GHU$VSHNWH GHV8QWHUULFKWVJHVFKHKHQV JHPDFKWZHUGHQ8PJHNHKUW NDQQDXV(LQVFKlW]XQ










































































8QWHUVFKLHGH ]ZLVFKHQ HLQ]HOQHQ 9HUVXFKVSHUVRQHQ 'DUDXV XQG DXV GHQ LP YRULJHQ $E




JHQGH6lXOHQGLDJUDPPEHVWlWLJW LQ GHP%HZHUWXQJHQ]XU5HIOHNWLHUWKHLW GHU6]HQDULREHDU
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9SQ HU]LHOWHQ HUVWH =ZLVFKHQHU
JHEQLVVH RGHU EHVFKlIWLJWHQ VLFK
OlQJHUPLWGHP)DOWSUREOHP
9SQ LQIRUPLHUWHQ VLFK
















PLW+LQZHLVH DXIGHQ*UDGGHU6HQVLELOLWlW IU.RPSOH[LWlW VSH]LILVFKHU$VSHNWHSURE
OHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWVJHZLQQHQ










OHQ YRQ3UREOHPEHDUEHLWXQJVSUR]HVVHQ YRQ6FKOHUQZXUGHQ QXU VHOWHQ WKHPDWLVLHUW ,Q





UDNWHULVWLVFKHQ $XVSUlJXQJHQ DXI GHQ YHUVFKLHGHQHQ .RPSRQHQWHQ NRQQWHQ YLHOOHLFKW
DXFKDXIJUXQGGHVUHFKWJHULQJHQ8PIDQJVGHUYRQXQVXQWHUVXFKWHQ6WLFKSUREHQLFKWL
GHQWLIL]LHUWZHUGHQ$XFK ]ZLVFKHQ GHQ YHUVFKLHGHQHQ/HKUDPWVVWXGLHQJlQJHQ HUJDEHQ
VLFKNHLQHDOOJHPHLQHQ8QWHUVFKLHGH$OOHUGLQJVVWXGLHUHQDOOH9HUVXFKVSHUVRQHQGHQHQ
EH]JOLFK GHU.RPSRQHQWH Ä5HIOHNWLHUWKHLW³GDVXQWHUVWH1LYHDX]XJHRUGQHWZXUGH IU




















0LW HQWVSUHFKHQGHQ $EVFKZlFKXQJHQ JHOWHQ GLHVH $XVVDJHQ ]XP 7HLO DXFK IU 9HU
VXFKVSHUVRQHQ GHU ]ZHLWHQ8QWHUJUXSSH LP9HUJOHLFK ]X 3UREDQGHQ GHU*UXSSH  GLH
VLFK QXU NXU] EHU GDV )DOWSUREOHP LQIRUPLHUWHQ$OOHUGLQJV JLEW HV EH]JOLFK GHU YLHU
YRQXQVNRQVWUXLHUWHQ.RPSRQHQWHQDXFKLQQHUKDOEGLHVHU7HLOJUXSSHQGHU9HUVXFKVSHU
VRQHQ QRFK JDQ] HUKHEOLFKH8QWHUVFKLHGH 'LHVH (UJHEQLVVH N|QQHQ XQVHUHV (UDFKWHQV
DXFK VR LQWHUSUHWLHUWZHUGHQ GDVV HLQHKLQUHLFKHQG LQWHQVLYH%HDUEHLWXQJGHV)DOWSURE





















 *QVWLJ HUVFKHLQW XQV GLH([SORUDWLRQ GHV&RPSXWHUV]HQDULRV GXUFK9HUVXFKVSHUVRQHQ
ZHLWHU]XYHUVWlUNHQ'D]XN|QQWHQEHLVSLHOVZHLVHGLHLQ$EVFKQLWW6HLWHIIYRU
JHVWHOOWHQ]XVlW]OLFKHQ.RPPHQWLHUXQJHQGHU%HZHUWXQJHQLP3URJUDPPGLHQHQ'HQN





8QWHUULFKW HUSUREW ZHUGHQ N|QQHQ VRQGHUQ HV ÄQXU³ GDUXP JHKHQ NDQQ HLQ YRP 3UR
JUDPPQXW]HUXQDEKlQJLJHV$QJHERWDQDXVJHZlKOWHQ2SWLRQHQ]XU8QWHUULFKWVJHVWDOWXQJ
]XH[SORULHUHQ
 ,Q QDFKIROJHQGHQ 8QWHUVXFKXQJHQ N|QQWH DXFK YHUVXFKW ZHUGHQ GLH 9HUEDOLVDWLRQVEH

























ZLHJHQGHQ7HLO EHUHLQVWLPPHQGEHZHUWHW9RQ HLQHPZHLWHUHQ ,QWHUSUHWHQZXUGHQ IU
DOOH 9HUVXFKVSHUVRQHQ =ZHLWHLQVFKlW]XQJHQ ]XP ([SORUDWLRQVYHUKDOWHQ DQKDQG GHU
3IDGGLDJUDPPH YRUJHQRPPHQ 2KQHZHLWHUH (LQDUEHLWXQJ VWLPPWHQ GHVVHQ%HZHUWXQ





WlW GLH $QDO\VH GHU 6]HQDULREHDUEHLWXQJHQ DOOHUGLQJV GXUFK PHKUHUH HQWVSUHFKHQG JH
VFKXOWHXQGHUIDKUHQH,QWHUSUHWHQHUIROJHQ
 0|JOLFK HUVFKHLQW XQV DXFK DXVJHKHQG YRQ HLQHU EUHLWHUHQ 'DWHQEDVLV HLQH QRFK
GHWDLOOLHUWHUH 2SHUDWLRQDOLVLHUXQJ XQG JHJHEHQHQIDOOV HLQH ZHLWHUH 'LIIHUHQ]LHUXQJ GHU
YRQ XQV YRUJHVFKODJHQHQ .RPSRQHQWHQ EH]JOLFK GHV .RQVWUXNWV Ä6HQVLELOLWlW IU
.RPSOH[LWlW³ ]X HQWZLFNHOQ'DEHL N|QQWHQ XQVHUHV(UDFKWHQV LQVEHVRQGHUHTXDOLWDWLYH





 'DEHLZXUGHQ HLQH9HUVXFKVSHUVRQPLW VHKU KRKHU.RQWH[WVHQVLWLYLWlW LQVEHVRQGHUH KLQVLFKWOLFKPDWKHPD
WLVFKNRJQLWLYHU$VSHNWHXQGHLQHZHLWHUH9HUVXFKVSHUVRQDXVJHZlKOWGLHHLQHVHKUJHULQJH.RQWH[WVHQVLWLYLWlW
]HLJWH
$XFKGDKHU KDEHQZLU HLQLJH+LQZHLVH ]XU$QDO\VHGHV'DWHQPDWHULDOV LP$QKDQJ( DXI6HLWH II ]X
VDPPHQJHWUDJHQ
=XU$XVZHUWXQJGHU'DWHQXQGZLFKWLJH(UJHEQLVVH 











QHXH ]XVlW]OLFKH2ULHQWLHUXQJ GHU$XVELOGXQJ VLQG GDKHU ]XQlFKVWQRWZHQGLJH9RUDUEHLWHQ
]XHUEULQJHQ$OVHLQ%HLWUDJGD]XZXUGH LQGLHVHU$UEHLWHLQHUVWHU9HUVXFKXQWHUQRPPHQ





&RPSXWHUV]HQDULR HQWZLFNHOW ZHUGHQ GDV DXVJHZlKOWH $VSHNWH VSH]LILVFKHU (QWVFKHL
GXQJVVLWXDWLRQHQ LP =XVDPPHQKDQJ PLW SUREOHPRULHQWLHUWHP 0DWKHPDWLNXQWHUULFKW
PRGHOOLHUWXQGGHP6]HQDULRQXW]HUHLQHLQWHUDNWLYHXQGH[SORUDWLYH$XVHLQDQGHUVHW]XQJ
PLWGLHVHQLQGHU5ROOHGHV/HKUHUVHUP|JOLFKW$XFKDXVJHKHQGYRQXQVHUHQQRUPDWLYHQ




IHNWLYH XQG VR]LDOH$VSHNWH LP=XVDPPHQKDQJPLW 3UREOHPEHDUEHLWXQJVSUR]HVVHQ
YRQ6FKOHUQXQGGDPLW]XVDPPHQKlQJHQG




XPJHEXQJ HUSUREW XQG GDGXUFK VROOWHQ HUVWH+LQZHLVH JHZRQQHQZHUGHQ DXI GHQ*UDG
GHU6HQVLELOLWlWYRQ6WXGLHUHQGHQIUGLH.RPSOH[LWlWYRUDOOHPPDWKHPDWLVFKNRJQLWLYHU
$VSHNWHHLQHVSUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWV'D]XZDUXQWHUDQGHUHPDXFK












=XVDPPHQIDVVXQJ XQG $XVEOLFN 
'DVYRQXQVHQWZLFNHOWH&RPSXWHUV]HQDULRLVWXQWHUYHUVFKLHGHQHQ*HVLFKWVSXQNWHQQHXDUWLJ
,QVEHVRQGHUH GXUFK VHLQH.RQ]HSWLRQ XQWHUVFKHLGHW HV VLFK YRQ XQV ELVODQJ EHNDQQWHQ+\
SHUPHGLD6\VWHPHQ LP%HUHLFK 0DWKHPDWLN 8QWHUULFKW 6RZLUG EHLVSLHOVZHLVH LQ GHU LQ
MQJHUHU=HLW YRQGHQDXVWUDOLVFKHQ0DWKHPDWLNGLGDNWLNHUQ0286/(<XQG68//,9$1 HQWZL
FNHOWHQ8PJHEXQJ Ä/HDUQLQJ DERXW 7HDFKLQJ³ RGHU LQ GHP YRQ/$03(57 XQG/2(:(1
%(5*%$// YRUJHOHJWHQ 6\VWHP YHUVXFKW GLH 5HLFKKDOWLJNHLW DXVJHZlKOWHU 8QWHUULFKWVVL
WXDWLRQHQ GXUFK'DUELHWXQJ VHKU GHWDLOOLHUWHU PXOWLPHGLDO DXIEHUHLWHWHU XQWHUHLQDQGHU YHU
NQSIWHUXQG]XVlW]OLFK±EHLVSLHOVZHLVHGXUFK,QWHUYLHZVEHWHLOLJWHU/HKUNUlIWHXQGWKHRUHWL




OLFKW GDV YRQ XQV HQWZLFNHOWH 3URJUDPP Ä'DV )DOWSUREOHP³4XDVL,QWHUDNWLRQHQ PLW GHP
]XJUXQGH OLHJHQGHQ HPSLULVFK JHVWW]WHQ 0RGHOO GHV 5HDOLWlWVEHUHLFKV GXUFK GLH GHU 3UR
JUDPPQXW]HU7HLOH E]Z$VSHNWHGHV UHDOLWlWVQDKPRGHOOLHUWHQ:HFKVHOZLUNXQJVQHW]ZHUNHV
DXV 8QWHUULFKWVEHGLQJXQJHQ HQWVFKHLGXQJHQ XQG 0HUNPDOHQ GHV 8QWHUULFKWVJHVFKHKHQV
HLJHQVWlQGLJHUNXQGHQNDQQ'LHVHTXDVLG\QDPLVFKHDXIVSH]LILVFKH±IUSUREOHPRULHQWLHU
WHQ0DWKHPDWLNXQWHUULFKW EHVRQGHUV EHGHXWVDPH ±$VSHNWH UHGX]LHUWH0RGHOOLHUXQJ N|QQWH
QHEHQ GHU 5HLFKKDOWLJNHLW GLHVHU $VSHNWH LQVEHVRQGHUH DXFK GHUHQ 9HUQHW]WKHLW XQG GDPLW
]XVDPPHQKlQJHQG GLH 0XOWLGLPHQVLRQDOLWlW YRQ (QWVFKHLGXQJHQ IU 1XW]HU GHU 6RIWZDUH
HUIDKUEDUPDFKHQ
'DVYRUJHOHJWH3URJUDPPZHLVWPLWGLHVHQ,QWHUDNWLRQVP|JOLFKNHLWHQHKHUbKQOLFKNHLWHQPLW




WlWVEHUHLFK LQVJHVDPW QLFKW EHLVSLHOVZHLVH GXUFK *OHLFKXQJVV\VWHPH PDWKHPDWLVLHUEDU
VLQG'LHVIKUWH]XPHLQHQ]XEHVRQGHUHQ$QIRUGHUXQJHQKLQVLFKWOLFKGHU(QWZLFNOXQJGHV
&RPSXWHUV]HQDULRVXQGEHGLQJW]XPDQGHUHQGHVVHQ*UHQ]HQ'HU=ZDQJ]XHLQHUFRPSXWHU
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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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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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,QGHU7DWPXVVPDQLQGHU/LWHUDWXUOlQJHUVXFKHQXP6]HQDULHQ]XILQGHQGLHlKQOLFKH)RUPHQGHU$XVHLQ
DQGHUVHW]XQJ HUP|JOLFKHQ XQG JOHLFK]HLWLJ HLQHQ HEHQVRZHQLJPDWKHPDWLVLHUEDUHQ 5HDOLWlWVEHUHLFKPRGHOOLH
UHQ(LQ%HLVSLHO LVWGDV6LPXODWLRQVSURJUDPPÄ'HU)DOO5RVVL³GDV LP5DKPHQFRPSXWHUJHVWW]WHU7UDLQLQJV
YRQ GHU 6FKZHL]HULVFKHQ%DQNJHVHOOVFKDIW ]XU$XV XQG:HLWHUELOGXQJ HLQJHVHW]WZLUG'DEHL KDQGHOW HV VLFK
XP HLQ 6LPXODWLRQVSURJUDPP GDV YRQ .XQGHQEHUDWHUQ ]X EHDUEHLWHQ LVW XQG LQ GHP GLHVH HLQ %HUDWXQJVJH
VSUlFKPLWHLQHP.XQGHQ+HUUQ5RVVLIKUHQPVVHQ'HU1XW]HUZLUGEHLGHU%HDUEHLWXQJGHV3URJUDPPVLQ
HLQH ÄUHDOLWlWVQDKH³3URELHUZHOW YHUVHW]W'DV3URJUDPPVWHOOW+DQGOXQJVP|JOLFKNHLWHQ EHLVSLHOVZHLVH)UDJHQ
DQGHQ.XQGHQXQG0DWHULDOLHQ+DQGEFKHU3URVSHNWH)RUPXODUHHWF]XU9HUIJXQJGLHGHU.XQGHQEHUDWHU
LP9HUODXIGHVVLPXOLHUWHQ%HUDWXQJVJHVSUlFKVEHQXW]HQNDQQYHUJOHLFKH)$&.,1*(5







1HXDUWLJ VLQG LQVEHVRQGHUH DXFKGLH=LHOHPLWGHQHQGDV&RPSXWHUV]HQDULRHQWZLFNHOWXQG
LP5DKPHQGLHVHU8QWHUVXFKXQJHLQJHVHW]WZXUGH
+LQVLFKWOLFKGLHVHU=LHOVWHOOXQJ%GLHVHU$UEHLWNRQQWHGDV6]HQDULRLQHLQHUHUVWHQ8QWHUVX
FKXQJPLW  6WXGLHUHQGHQ IU /HKUlPWHU DQ*\PQDVLHQ 6HNXQGDU XQG*UXQGVFKXOHQ HU
SUREWZHUGHQ$QGDVVRJHZRQQHQHHPSLULVFKH'DWHQPDWHULDOZXUGHPLWQRFKWHLOZHLVHRI
IHQHQ DXV WKHRUHWLVFKHQ 9RUVWHOOXQJHQ XQG GDPLW ]XVDPPHQKlQJHQGHQ (LJHQVFKDIWHQ GHV
&RPSXWHUV]HQDULRV YHUJOHLFKH.DSLWHO  XQG  DEJHOHLWHWHQ)UDJHVWHOOXQJHQKHUDQJHWUHWHQ
6FKOLHOLFKNRQQWHQ DXFKXQWHU(LQEH]XJGHVYRUJHIXQGHQHQ'DWHQPDWHULDOV]XU%HVFKUHL
EXQJ XQG $QDO\VH GHU 6]HQDULREHDUEHLWXQJHQ GLH .RPSRQHQWHQ Ä([SORUDWLRQVYHUKDOWHQ³
Ä.RQWH[WVHQVLWLYLWlW³ Ä,QNRQVLVWHQ]³ XQG Ä5HIOHNWLHUWKHLW³ XQG HQWVSUHFKHQGH $XVZHU
WXQJVPHWKRGHQ LQVEHVRQGHUH3IDGXQG.RQWH[WGLDJUDPPHYRQXQVHQWZLFNHOWZHUGHQ LQ
GHUHQ$XVSUlJXQJHQVLFKGHU*UDGGHU6HQVLELOLWlWIU.RPSOH[LWlW]HLJHQN|QQWH+LQVLFKW
OLFK GHU (UJHEQLVVH XQVHUHU HUVWHQ H[SORUDWRULVFKHQ 8QWHUVXFKXQJ NDQQ ]XVDPPHQIDVVHQG
IHVWJHKDOWHQZHUGHQ
 'XUFKHLQHHQWVSUHFKHQGH$QDO\VHGHU6]HQDULREHDUEHLWXQJHQN|QQHQGLIIHUHQ]LHUWH,Q






$XVSUlJXQJHQ DXI GHQ YHUVFKLHGHQHQ .RPSRQHQWHQ FKDUDNWHULVLHUHQ ODVVHQ NRQQWHQ
YLHOOHLFKWDXFKDXIJUXQGGHVJHULQJHQ6WLFKSUREHQXPIDQJVQLFKWLGHQWLIL]LHUWZHUGHQ'D
QXU]ZHLPlQQOLFKH3UREDQGHQDQGHU8QWHUVXFKXQJWHLOQDKPHQZDUHVDXFKQLFKWP|J
OLFK GDV 'DWHQPDWHULDO KLQVLFKWOLFK P|JOLFKHU 8QWHUVFKLHGH ]ZLVFKHQ ZHLEOLFKHQ XQG
PlQQOLFKHQ9HUVXFKVSHUVRQHQ]XXQWHUVXFKHQ
 $OOJHPHLQNRQQWHEHLGHQDQGHU8QWHUVXFKXQJEHWHLOLJWHQ6WXGLHUHQGHQQXUHLQHJHULQJH
6HQVLELOLWlW IU.RPSOH[LWlW YRU DOOHP DXFKPDWKHPDWLVFKNRJQLWLYHU$VSHNWH GHV0D
WKHPDWLNXQWHUULFKWVIHVWJHVWHOOWZHUGHQ'DV&RPSXWHUV]HQDULRGDVMDHLQHHQWVSUHFKHQGH
6FKZHUSXQNWVHW]XQJ DXIZHLVW ZXUGH KlXILJ QXU LQ JHULQJHP$XVPD H[SORULHUW GDEHL
ZLUNWH GLH GHQ 3UREDQGHQ YRUJHJHEHQH =LHOVWHOOXQJ IU GLH YHUVFKLHGHQHQ.ODVVHQ JH
HLJQHWH6WXQGHQYHUOlXIH]XNRQVWUXLHUHQZRKOQXUZHQLJPRWLYLHUHQG0|JOLFKNHLWHQ]XU
V\VWHPDWLVFKHQ(USUREXQJYRQ8QWHUULFKWVHQWVFKHLGXQJHQDXFKXQWHUYHUVFKLHGHQHQ%H
GLQJXQJVNRQVWHOODWLRQHQZXUGHQ YRQ GHQ DQ GHU8QWHUVXFKXQJEHWHLOLJWHQ6WXGLHUHQGHQ





LQ JHULQJHP8PIDQJ XQG WHLOZHLVH REHUIOlFKOLFK EHUFNVLFKWLJW'LH5HIOHNWLHUWKHLW GHU
6]HQDULREHDUEHLWXQJZDU LP$OOJHPHLQHQ JHULQJhEHUP|JOLFKH=XVDPPHQKlQJH]ZL
VFKHQ8QWHUULFKWVEHGLQJXQJHQ8QWHUULFKWVHQWVFKHLGXQJHQXQG3UREOHPEHDUEHLWXQJVSUR
]HVVHQ YRQ 6FKOHUQ ZXUGH NDXP QDFKJHGDFKW DXFK GDKHU HUJDEHQ VLFK WHLOZHLVH QXU
ZHQLJH$QOlVVH]XU([SORUDWLRQGHV6]HQDULRV'DUEHUKLQDXVZXUGHGLH0XOWLGLPHQVL





'LH YRUJHOHJWH8QWHUVXFKXQJ LVW VRZRKO KLQVLFKWOLFK LKUHU=LHOVWHOOXQJDOV DXFKKLQVLFKWOLFK
GHU8QWHUVXFKXQJVPLWWHO XQGGHU$XVZHUWXQJVPHWKRGHQQHXDUWLJ'DKHU VFKLHQ HLQ UHLQH[
HPSODULVFKHV 9RUJHKHQ DQJH]HLJW XQG IU GLH YHUVFKLHGHQHQ 3URMHNWWHLOH HUJHEHQ VLFK IDVW
]ZDQJVOlXILJ*UHQ]HQ XQG GDPLW ]XVDPPHQKlQJHQG]DKOUHLFKH$QVlW]H ]X9HUEHVVHUXQJHQ
XQG(UJlQ]XQJHQYRQGHQHQHLQLJHDXVXQVHUHU6LFKWEHVRQGHUVZLFKWLJHEHUHLWVLQGHQMHZHL




ULVFK DXVJHZlKOWH KDXSWVlFKOLFK PDWKHPDWLVFKNRJQLWLYH $VSHNWH YRQ 8QWHUULFKW 'DV
3URJUDPPNDQQXQGVROODOOHUGLQJVVHOEVWYHUVWlQGOLFKQLFKWDOV8QWHUULFKWVVLPXODWLRQYHU
VWDQGHQZHUGHQGLH(UIDKUXQJHQPLWÄUHDOHP³8QWHUULFKWHUVHW]HQN|QQWH
 'HU EHUZLHJHQGH7HLO GHU GHP&RPSXWHUV]HQDULR ]XJUXQGH OLHJHQGHQ0RGHOOLHUXQJHQ
HUIROJWHLQ$OOHLQDUEHLWGXUFKGHQ$XWRUVHOEVWYHUVWlQGOLFKYRUGHP+LQWHUJUXQGJHZLV




UXQJHQ GXUFK HLQHQ QRFK VWlUNHUHQ GLUHNWHQ (LQEH]XJ HQWVSUHFKHQG HUIDKUHQHU /HKUHU
XQG'LGDNWLNHUEHVVHUDE]XVLFKHUQ
 ,QGLHVHU8QWHUVXFKXQJNRQQWHOHGLJOLFKHLQHYRUOlXILJHXQGVSH]LILVFKH2SHUDWLRQDOLVLH
UXQJ GHV.RQVWUXNWV Ä6HQVLELOLWlW IU.RPSOH[LWlW DXVJHZlKOWHU$VSHNWH SUREOHPRULHQ








WLHUWHQ 0DWKHPDWLNXQWHUULFKW LGHQWLIL]LHUW XQG GHUHQ 6]HQDULREHDUEHLWXQJHQ DQDO\VLHUW




EH]XJ HUJlQ]HQGHU8QWHUVXFKXQJVPHWKRGHQ HUJHEHQ'HQNEDU VLQG EHLVSLHOVZHLVH ,Q
WHUYLHZV ]X VSH]LILVFKHQ8QWHUULFKWVVLWXDWLRQHQ LQ GHQHQ XQWHU DQGHUHP0|JOLFKNHLWHQ
]XUZHLWHUHQ*HVWDOWXQJGHV8QWHUULFKWVXQGP|JOLFKH$XVZLUNXQJHQYRQ+DQGOXQJVRS
WLRQHQDXIGDV8QWHUULFKWVJHVFKHKHQHUIUDJWZHUGHQ(LQHHUVWH9DULDQWHGHUDUWLJHU%HIUD




=XVDPPHQIDVVXQJ XQG $XVEOLFN 
VLFKWLJXQJGHU]XP7HLOUHFKWXPIDQJUHLFKHQ'DWHQLQGLHVHU8QWHUVXFKXQJNRQQWHDOOHU
GLQJVQRFKQLFKWHUIROJHQ




3UREOHPH ,QYDULDQ] EHL IROJHQGHQ LQWHUQHQ MHZHLOV VSH]LILVFK RSHUDWLRQDOLVLHUWHQ







,P =XVDPPHQKDQJ PLW GHU YRUOLHJHQGHQ 8QWHUVXFKXQJ N|QQWH EHVRQGHUV LQWHUHVVDQW
VHLQ RE XQG LQZLHZHLW LGHQWLIL]LHUWH DQIRUGHUXQJVEHUJUHLIHQGH ,QYDULDQ]HQ YRQ'HQN
SUR]HVVHQPLWGHP*UDGGHU6HQVLELOLWlWIU.RPSOH[LWlWEHUHLFKVVSH]LILVFKHU$VSHNWH
SUREOHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWVLQ=XVDPPHQKDQJVWHKHQ
 'XUFK HQWVSUHFKHQGH $QDO\VHQ GHU 6]HQDULREHDUEHLWXQJHQ N|QQWHQ DXFK+LQZHLVH DXI
GDV%LOG YRQ0DWKHPDWLN XQG YRQ0DWKHPDWLNXQWHUULFKW EHL 6WXGLHUHQGHQ JHZRQQHQ
ZHUGHQ





 (LQ *URWHLO GHU LP 5DKPHQ GLHVHU 8QWHUVXFKXQJ GXUFKJHIKUWHQ 8QWHUULFKWVYHUVXFKH




 $XHUGHP ZXUGHQ GLH 8QWHUULFKWVDXI]HLFKQXQJHQ ELVKHU OHGLJOLFK XQWHU JDQ] VSH]LIL
VFKHQ)UDJHVWHOOXQJHQDQDO\VLHUW6LHN|QQWHQGDUEHUKLQDXVHLQHEUHLWH'DWHQEDVLV IU
WKHPDWLVFKlKQOLFKHRGHUDXFKJDQ]DQGHUH3URMHNWH]XU9HUIJXQJVWHOOHQGHQNEDULVW














=XVDPPHQIDVVXQJ XQG $XVEOLFN 
ZHQQHVZHLWEHUGHQ5DKPHQGLHVHU$UEHLWKLQDXVJHKWVHKHQZLUIUHLQGHUDUWLJHV6]HQDULR
GXUFKDXVZHLWHUH(LQVDW]P|JOLFKNHLWHQGLHYRQXQVDXFKVFKRQEHLGHU(QWZLFNOXQJGHV3UR
JUDPPV PLWEHGDFKW ZXUGHQ 6R N|QQWH GDV &RPSXWHUV]HQDULR Ä'DV )DOWSUREOHP³ XQVHUHV
(UDFKWHQV DOV VSH]LILVFKHPXOWLPHGLDOXQWHUVWW]WH/HUQXPJHEXQJELVKHUYHUEUHLWHWH)RUPHQ
GHU /HKUHUDXVELOGXQJ XQG DXFK GLH 3DOHWWH GHU XQV EHNDQQWHQ +\SHUPHGLD6\VWHPH EHUHL
FKHUQ$XFKXQWHU%HUFNVLFKWLJXQJYRQLP5DKPHQGLHVHV3URMHNWHVJHVDPPHOWHQ(UIDKUXQ
JHQLVWHVXQVEHVRQGHUVZLFKWLJLQGLHVHP=XVDPPHQKDQJQRFKHLQPDOIHVW]XKDOWHQ'DV
YRQ XQV HQWZLFNHOWH 6]HQDULR NDQQ VHOEVWYHUVWlQGOLFK QLFKW GD]X GLHQHQ YRUJHEOLFK ÄEHVWH
/|VXQJHQ³IUGLGDNWLVFKH(QWVFKHLGXQJVVLWXDWLRQHQ]XILQGHQ*DQ]LP*HJHQWHLON|QQWHHV




]X HLQHU6HQVLELOLVLHUXQJ YRQ6WXGLHUHQGHQ IU VSH]LILVFKH$VSHNWHGHU.RPSOH[LWlW SURE
OHPRULHQWLHUWHQ0DWKHPDWLNXQWHUULFKWVOHLVWHQ'D]XVHKHQZLULQVEHVRQGHUHDXFKGLHIRO
JHQGHQ3RWHQ]LDOHGHVYRQXQVHQWZLFNHOWHQ6]HQDULRV
 'DV&RPSXWHUV]HQDULR ]HLFKQHW H[HPSODULVFK DXVJHZlKOWH7HLOH GHV:HFKVHOZLUNXQJV
QHW]ZHUNV DXV 8QWHUULFKWVEHGLQJXQJHQ (QWVFKHLGXQJHQ ]XU 8QWHUULFKWVJHVWDOWXQJ XQG
0HUNPDOHQ YRQ3UREOHPEHDUEHLWXQJVSUR]HVVHQ YRQ6FKOHUQXQGGDPLW ]XVDPPHQKlQ
JHQGHQ$VSHNWHQDXIHLQH:HLVHQDFKGLHKDQGKDEEDUXQGIUGHQ3URJUDPPQXW]HULQ
(LJHQWlWLJNHLWHUVFKOLHEDULVW
 'LH GDEHL QRWZHQGLJH 5HGXNWLRQ HUIROJWH ]LHORULHQWLHUW XQG XQWHU GLGDNWLVFKHQ *H
VLFKWVSXQNWHQ LQGHPZLUXQVDXIGLHJHUDGHDXFKIUHLQHQSUREOHPRULHQWLHUWHQ0DWKH
PDWLNXQWHUULFKW EHGHXWVDPHQ MHGRFK KlXILJ YHUQDFKOlVVLJWHQ PDWKHPDWLVFKNRJQLWLYHQ
$VSHNWHYRQ8QWHUULFKWNRQ]HQWULHUWHQ
 'DV6]HQDULRHUP|JOLFKWLQDXVJHZlKOWHQ6LWXDWLRQHQHLQHV\VWHPDWLVFKH(USUREXQJXQ
WHUVFKLHGOLFKHU $OWHUQDWLYHQ XQWHU VRQVW JOHLFKHQ%HGLQJXQJHQ (QWVFKHLGXQJHQ N|QQHQ









UHVXOWLHUHQGH .RQVHTXHQ]HQ EHXUWHLOHQ GDQQ HUJHEHQ VLFK IU /HUQSUR]HVVH LQQHUKDOE
NRPSOH[HU 5HDOLWlWVEHUHLFKH GXUFKDXV 6FKZLHULJNHLWHQ ZHQQ VLFK 9HUKDOWHQ EHLVSLHOV
ZHLVHHUVWLQIHUQHU=XNXQIWRGHULQHLQHPDQGHUHQ7HLOGHV5HDOLWlWVDXVVFKQLWWVDXVZLUNW
XQG.RQVHTXHQ]HQGDGXUFKQLFKWPHKUDOVVROFKHHUNDQQWZHUGHQ'DJHJHQZLUGGHU
3URJUDPPQXW]HU LP &RPSXWHUV]HQDULR GLUHNW NDXP YHU]|JHUW XQG ]HLWOLFK JHUDIIW PLW
PRGHOOLHUWHQ$XVZLUNXQJHQGHVHLJHQHQ9HUKDOWHQVNRQIURQWLHUW
 'LH%HDUEHLWXQJGHV&RPSXWHUV]HQDULRVN|QQWH1XW]HUDXFK]XHLQHUV\VWHPDWLVFKHQ5H














+LQZHLVH DXI GHQ*UDG GHU 6HQVLELOLWlW IU.RPSOH[LWlW YRQ 6WXGLHUHQGHQ GLH LP5DKPHQ
GLHVHV3URMHNWHVJHZRQQHQZHUGHQNRQQWHQVROlVVWVLFKHLQH6HQVLELOLVLHUXQJIU.RPSOH[L
WlW VSH]LILVFKHU $VSHNWH YRQ 0DWKHPDWLNXQWHUULFKW ]ZHLIHOORV QXU OlQJHUIULVWLJ HUUHLFKHQ
6HOEVWYHUVWlQGOLFK N|QQWH HLQH $XVHLQDQGHUVHW]XQJ PLW GHP &RPSXWHUV]HQDULR Ä'DV )DOW
SUREOHP³QXUHLQ(OHPHQWGHUDUWLJHUGLGDNWLVFKHU%HPKXQJHQ VHLQ'LHVHN|QQWHQGDUEHU
KLQDXV XQWHU DQGHUHP WKHRUHWLVFK DQJHUHLFKHUW ZHUGHQ PLW hEHUOHJXQJHQ XQG (UIDKUXQJHQ
]XPÄ3UREOHPO|VHQLQNRPSOH[HQ.RQVWHOODWLRQHQ³XQGSUD[LVRULHQWLHUWHUJlQ]WZHUGHQGXUFK









$FKWHQKDJHQ) =XP (LQVDW] YRQ 3ODQVSLHOHQ LP %HWULHEVZLUWVFKDIWVOHKUHXQWHUULFKW
=HLWVFKULIWIU3ODQXQJ6±
$FKWHQKDJHQ )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
/GHFNH 6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 6HHPDQQ
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7UDPP7
/HUQHQ 'HQNHQ +DQGHOQ LQ NRPSOH[HQ |NRQRPLVFKHQ 6LWXDWLRQHQ ±
XQWHU1XW]XQJQHXHU7HFKQRORJLHQLQGHUNDXIPlQQLVFKHQ%HUXIVELOGXQJ
=HLWVFKULIWIU%HUXIVXQG:LUWVFKDIWVSlGDJRJLN+HIW6±
$FKWHQKDJHQ ) 3UHL 3 6HH




$KOHPH\HU + :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5+UVJ
.RPSOH[LWlWPDQDJHQ)UDQNIXUW:LHVEDGHQ)$=*DEOHU
$OEHUW ' *XQGODFK + +UVJ

$SSDUDWLYH 3V\FKRORJLH *HVFKLFKWOLFKH (QWZLFNOXQJ XQG JHJHQZlUWLJH
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$UHQGV5- &ODVURRP ,QVWUXFWLRQ DQG 0DQDJHPHQW %RVWRQ %XUU 5LGJH 'XEXTXH
0DGLVRQ1HZ<RUN6DQ)UDQFLVFR6W/RXLV0F*UDZ+LOO
$UHQW]HQ8HWDO+UVJ *DEOHU:LUWVFKDIWVOH[LNRQ:LHVEDGHQ*DEOHU
$VWOHLWQHU+ .ULWLVFKHV 'HQNHQ ± %DVLVTXDOLILNDWLRQ IU /HKUHU XQG $XVELOGHU
,QQVEUXFN:LHQ6WXGLHQ9HUODJ
%DGNH6FKDXE 3 7LVGDOH 7











%DURQ- 7KLQNLQJ DQG GHFLGLQJ QG HGLWLRQ &DPEULGJH &DPEULGJH 8QLYHUVLW\
3UHVV
%DUQHWW& %XLOGLQJ D&DVH±%DVHG&XUULFXOXP WR(QKDQFH WKH3HGDJRJLFDO&RQWHQW









%DXHUVIHOG+ 5HVHDUFK LQ 0DWKHPDWLFV (GXFDWLRQ ± :KR EHQHILWV" =HQWUDOEODWW IU
'LGDNWLNGHU0DWKHPDWLN6±
%DXPHUW - /HKPDQQ 5 /HKUNH
0 6FKPLW] % &ODXVHQ 0
+RVHQIHOG,.|OOHU21HXEUDQG
-





%DXPHUW - .OLHPH H %RV :

0DWKHPDWLVFKH XQG QDWXUZLVVHQVFKDIWOLFKH %LOGXQJ DP (QGH GHU
6FKXOODXIEDKQ±'LH+HUDXVIRUGHUXQJYRQ7,066IUGLH:HLWHUHQWZLFN
OXQJ GHV PDWKHPDWLVFKHQ XQG QDWXUZLVVHQVFKDIWOLFKHQ 8QWHUULFKWV ,Q
%0%)6±
%DXPHUW -.OLHPH(1HXEUDQG






0 3UHQ]HO 0 6FKLHIHOH 8
6FKQHLGHU:6WDQDW37LOOPDQQ
.-:HL0E
3URJUDPPH IRU ,QWHUQDWLRQDO 6WXGHQW $VVHVVPHQW 6FKOHUOHLVWXQJHQ LP
LQWHUQDWLRQDOHQ9HUJOHLFK,P,QWHUQHWXQWHU
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
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
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+UVJ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:HLQKHLP%DVHO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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 %HOW]
9HUODJ
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
/DERUGH6±
%HFNHU - 3 6KLPDGD 6 +UVJ

7KH RSHQHQGHG DSSURDFK D QHZ SURSRVDO IRU WHDFKLQJ PDWKHPDWLFV
5HVWRQ1&70
%HFNPDQQ-) /HUQHQXQGNRPSOH[HV3UREOHPO|VHQ%RQQ+RORV9HUODJ
%HHQVHQ5 .RPSOH[LWlWVEHKHUUVFKXQJ LQ GHQ :LUWVFKDIWVZLVVHQVFKDIWHQ %HUOLQ
%HUOLQ9HUODJ
%HK|UGH IU 6FKXOH -XJHQG XQG
%HUXIVELOGXQJ GHU )UHLHQ XQG
+DQVHVWDGW+DPEXUJ
5DKPHQSODQ 0DWKHPDWLN %LOGXQJVSODQ *\PQDVLXP 6HNXQGDUVWXIH ,
(QWZXUI+DPEXUJ
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
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:LWWH 7K
+UVJ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 /DERUGH &
+UVJ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%ODQNHUW]+ 7KHRULHQ XQG0RGHOOH GHU 'LGDNWLN $XIODJH:HLQKHLP0QFKHQ
-XYHQWD± 9HUODJ
%OLVV&K 0DQDJHPHQWYRQ.RPSOH[LWlW:LHVEDGHQ*DEOHU
%ORHFK - .DXHU * 2UWK &K

8QWHUQHKPHQVSODQVSLHOH LQ GHU NDXIPlQQLVFKHQ $XVELOGXQJ ±
8QWHUVXFKXQJHQ]XP:LVVHQVHUZHUE,Q%HFN+HLG6±
/LWHUDWXU 




%RKQH3 =LHOH XQG &KDQFHQ HLQHV SUREOHPRULHQWLHUWHQ 0DWKHPDWLNXQWHUULFKWV DQ
*\PQDVLHQ,Q=LPPHUPDQQ
%|KUHW&:RUGHOPDQQ3 3ODQVSLHOH DOV0HWKRGH GHU)RUWELOGXQJXQG DOV(QWVFKHLGXQJVKLOIH'DV
FRPSXWHUJHVWW]WH3ODQVSLHO7$8,Q+HU]%OlWWH6±
%|QVFK( .OHLQHV/H[LNRQ6FKDFK%HUOLQ6SRUWYHUODJ
%|QVFK0 6LWXDWLRQHQ LP8QWHUULFKW ,KUH*HVWDOWXQJ XQG LKUH*HVWDOWXQJVIDNWRUHQ
5DWLQJHQ$OR\V+HQQ9HUODJ




%UHXHU . /LSSHUW 5 7HQQ\VRQ
5'
/HKUHQ XQG /HUQHQ YRQ NRJQLWLYHQ 6WUDWHJLHQ PLW SUREOHPRULHQWLHUWHQ
&RPSXWHUVLPXODWLRQHQ,Q/HYHQLJ6FK|OHU6±
%URFNKDXV 'LH(Q]\NORSlGLH/HLS]LJ0DQQKHLP%URFNKDXV
%URPPH5 'DV 'HQNHQ YRQ /HKUHUQ EHL GHU 8QWHUULFKWVYRUEHUHLWXQJ :HLQKHLP
%DVHO%HOW]





%URPPH5 9RQ GHQ 6FKZLHULJNHLWHQ GHU 6XFKH QDFK GHP :LVVHQ KLQWHU GHP
.|QQHQ8UVDFKHQXQG)RUVFKXQJVVWUDWHJLHQ,Q/LSSHQV6±
%URPPH5 .RPSHWHQ]HQ )XQNWLRQHQ XQG XQWHUULFKWOLFKHV+DQGHOQ GHV/HKUHUV ,Q
:HLQHUWE6±
%URPPH5+|PEHUJ( :DVZLUG HLJHQWOLFK XQWHUVXFKW EHL GHU$QDO\VH YRQ/HKUHUNRJQLWLRQHQ"
(LQ9RUVFKODJIUGLH8QWHUVFKHLGXQJYRQYLHU)UDJHVWHOOXQJHQ,Q'DQQ
HWDO
%URPPH 5 5DPERZ 5 	
6WUlHU5
-HQVHLWV YRQ 2EHUIOlFKH XQG 7LHIH =XP =XVDPPHQKDQJ YRQ








%XFKQHU$ .RPSOH[HV 3UREOHPO|VHQ YRU GHP +LQWHUJUXQG GHU 7KHRULH ILQLWHU
$XWRPDWHQ3V\FKRORJLVFKH5XQGVFKDX+HIW6±
%XGGHQVLHN: 'DV 6LPXODWLRQVVSLHO DOV %HLVSLHO HLQHV PHWKRGHQRULHQWLHUWHQ $QVDW]HV
]XU,QWHJUDWLRQVR]LDOZLVVHQVFKDIWOLFKHU'LV]LSOLQHQ,Q.DLVHU
%XHUVFKDSHU& hEHU GLH 6FKZLHULJNHLWHQ EHLP8PJDQJPLW.RPSOH[LWlW ±'HQNHQXQG
+DQGHOQ LQ NRPSOH[HQ 6\VWHPHQ DXV SV\FKRORJLVFKHU 6LFKW ,Q ,Q
6\VWHPHQ GHQNHQ OHUQHQ ± IDFKGLGDNWLVFKH $VSHNWH IU GHQ
*HRJUDSKLHXQWHUULFKW6±*RWKD3HUWKHV9HUODJ
%XHUVFKDSHU& 6WUDWHJLVFKHV 'HQNHQ EHLP 8PJDQJ PLW NRPSOH[HQ 3UREOHPHQ

















%XUNDUW7K %HUDWXQJ EHLP /|VHQ NRPSOH[HU 3UREOHPH )UDQNIXUW DP0DLQ %HUOLQ
%HUQHWDO3HWHU/DQJ9HUODJ










&DUWHU.8QNOHVED\5 &DVHV LQ WHDFKLQJ DQG ODZ -RXUQDO RI FXUULFXOXP VWXGLHV +HIW 6
±
&KULVWHQVHQ&5 7HDFKLQJDQGWKH&DVH0HWKRG%RVWRQ+DUYDUG%XVLQHVV6FKRRO
&KULVWPDQQ1 (LQIKUXQJ LQ GLH 0DWKHPDWLNGLGDNWLN 3DGHUERUQ 0QFKHQ :LHQ
=ULFK6FK|QLQJK








HLQHV PXOWLPHGLDEDVLHUWHQ PDWKHPDWLNGLGDNWLVFKHQ $QDO\VHV\VWHPV
080$6 ,Q %HLWUlJH ]XP0DWKHPDWLNXQWHUULFKW  6   
+LOGHVKHLP)UDQ]EHFNHU
'DGGV0/RIWKRXVH% 7KH6WXG\RI3ULPDU\(GXFDWLRQ$6RXUFH%RRN±9ROXPH&ODVVURRP











'DQQ +' 7HQQVWlGW .&K
+XPSHUW:.UDXVH)
6XEMHNWLYH 7KHRULHQ XQG HUIROJUHLFKHV +DQGHOQ YRQ /HKUHUQLQQHQ EHL
8QWHUULFKWVNRQIOLNWHQ8QWHUULFKWVZLVVHQVFKDIW6±
'DQ]HU+ 'HU&RJQLWLYH±$SSUHQWLFHVKLS±$QVDW]DOV*UXQGODJHIUGLH(QWZLFNOXQJ
FRPSXWHUXQWHUVWW]WHU /HUQSURJUDPPH LQ GHU EHWULHEVZLUWVFKDIWOLFKHQ
+RFKVFKXODXVELOGXQJ 'LVVHUWDWLRQ /XGZLJ±0D[LPLOLDQV±8QLYHUVLWlW
0QFKHQ
'HVIRUJHV & &RFNEXUQ $

+DQGOLQJ&ODVVURRP&RPSOH[LW\,Q'DGGV/RIWKRXVH6±
'HXWVFKH 0DWKHPDWLNHU ± 9HUHLQL
JXQJ*HVHOOVFKDIW IU'LGDNWLNGHU
0DWKHPDWLN











:LHGHU VFKOHFKWH 1RWHQ IU GHQ0DWKHPDWLNXQWHUULFKW LQ 'HXWVFKODQG 
$QOD XQG &KDQFH IU HLQHQ $XIEUXFK  (UNOlUXQJ GHU )DFKYHUElQGH




'HXWVFKHU 9HUHLQ ]XU )|UGHUXQJ
GHV PDWKHPDWLVFKQDWXUZLVVHQ
VFKDIWOLFKHQ8QWHUULFKWV
(PSIHKOXQJHQ ]XU *HVWDOWXQJ YRQ /HKUSOlQHQ E]Z 5DKPHQSOlQHQ IU
GHQ 0DWKHPDWLNXQWHUULFKW 2QOLQH XQWHU KWWSZPD[PDWKHPDWLNXQL
ZXHU]EXUJGHaJGP6WHOOXQJQDKPHQ5DKPHQSODHQH(PSIHKOXQJHQGRF
$SULO
'HXWVFKHU 9HUHLQ ]XU )|UGHUXQJ
GHV PDWKHPDWLVFKQDWXUZLVVHQ
VFKDIWOLFKHQ 8QWHUULFKWV HW DO

0DWKHPDWLVFKH XQG QDWXUZLVVHQVFKDIWOLFKH %LOGXQJ DQ GHU 6FKZHOOH ]X
HLQHP QHXHQ -DKUKXQGHUW 2QOLQH XQWHU KWWSZPD[PDWKHPDWLNXQL
ZXHU]EXUJGHaJGP6WHOOXQJQDKPHQ%LOGXQJ0DWKHPDWLVFKH XQG QDWXU
ZLVVHQVFKDIWOLFKH%LOGXQJDQGHU6FKZHGRF$SULO















'|UQHU' 3UREOHPO|VHQ DOV ,QIRUPDWLRQVYHUDUEHLWXQJ 6WXWWJDUW %HUOLQ .|OQ
0DLQ].RKOKDPPHU
'|UQHU'D 'LH/RJLNGHV0LOLQJHQV5HLQEHN5RZRKOW









/RKKDXVHQ 9RP 8PJDQJ PLW 8QEHVWLPPWKHLW XQG .RPSOH[LWlW %HUQ
+XEHU
'|UQHU ' /DQWHUPDQQ ( '

([SHULPHQWXQG(PSLULHLQGHU3V\FKRORJLH,Q*UDZHHWDO6±
'|UQHU ' 0LFKDHOLV : +UVJ

,GROD IRUL HW LGROD WKHDWUL )HVWVFKULIW DXV $QOD GHU (PHULWLHUXQJ YRQ
3URI 'U SKLO (W 'U PHG +HUPDQQ :HJHQHU *|WWLQJHQ 7RURQWR
=ULFK+RJUHIH
'|UQHU'6FKDXE+ 6SLHO XQG :LUNOLFKNHLW hEHU GLH 9HUZHQGXQJ XQG GHQ 1XW]HQ
FRPSXWHUVLPXOLHUWHU 3ODQVSLHOH .|OQHU =HLWVFKULIW IU :LUWVFKDIW XQG
3lGDJRJLN6±
'|UQHU ' 6FKDXE + 6WURK
VFKQHLGHU6
.RPSOH[HV 3UREOHPO|VHQ ± .|QLJVZHJ GHU 7KHRUHWLVFKHQ 3V\FKRORJLH"
3V\FKRORJLVFKH5XQGVFKDX+HIW6±
'|UQHU ' YDQ GHU 0HHU (
+UVJ





'UH\IXV + / 'UH\IXV 6 (

.QVWOLFKH,QWHOOLJHQ]5HLQEHN5RZRKOW
'XEV5 /HKUHUYHUKDOWHQ =ULFK 9HUODJ GHV 6FKZHL]HULVFKHQ .DXIPlQQLVFKHQ
9HUEDQGHV
'XEV5 .RPSOH[H /HKU/HUQ$UUDQJHPHQWV LP :LUWVFKDIWVXQWHUULFKW ±








(XOHU' 'LGDNWLN GHV FRPSXWHUXQWHUVWW]WHQ /HUQHQV 3UDNWLVFKH *HVWDOWXQJ XQG
WKHRUHWLVFKH*UXQGODJHQ1UQEHUJ%:%LOGXQJXQG:LVVHQ9HUODJXQG
6RIWZDUH*PE+
(\H$Y .RJQLWLYH .RPSOH[LWlW ± 0HVVXQJ XQG 9DOLGLWlW =HLWVFKULIW IU
'LIIHUHQWLHOOHXQG'LDJQRVWLVFKH3V\FKRORJLH+HIW6±












)OLFN 8 .DUGRUII ( Y .HXSS






)ORGHQ 5 ( .OLQLQJ + *

:KDW &DQ 5HVHDUFK RQ 7HDFKHU 7KLQNLQJ &RQWULEXWH WR 7HDFKHU
3UHSDUDWLRQ"$ 6HFRQG2SLQLRQ (GXFDWLRQDO5HVHDUFKHU +HIW  6
±










)UHXGHQWKDO+ 5HYLVLWLQJ 0DWKHPDWLFV (GXFDWLRQ &KLQD /HFWXUHV 'RUGUHFKW %RVWRQ
/RQGRQ.OXZHU$FDGHPLF3XEOLVKHUV
)ULW]ODU7D (UVWH hEHUOHJXQJHQ ]XU (QWZLFNOXQJ HLQHV
&RPSXWHUVLPXODWLRQVSURJUDPPV ]XU 8QWHUVWW]XQJ GHU 6HQVLELOLVLHUXQJ
YRQ /HKUDPWVVWXGHQWHQ IU GLH .RPSOH[LWlW YRQ 0DWKHPDWLNXQWHUULFKW
,Q%HLWUlJH]XP0DWKHPDWLNXQWHUULFKW+LOGHVKHLP)UDQ]EHFNHU
)ULW]ODU7E hEHU 0|JOLFKNHLWHQ GHU 6HQVLELOLVLHUXQJ IU .RPSOH[LWlW YRQ
0DWKHPDWLNXQWHUULFKW,Q,&0$EVWUDFWVRI6KRUW&RPPXQLFDWLRQV
DQG3RVWHU6HVVLRQV%HUOLQ6±
)ULW]ODU7 &RPSXWHUJHVWW]WH 0RGHOOLHUXQJ XQWHUULFKWOLFKHU (QWVFKHLGXQJV
VLWXDWLRQHQDOVP|JOLFKHU%HLWUDJ]XU6HQVLELOLVLHUXQJIUGLH.RPSOH[LWlW
YRQ0DWKHPDWLNXQWHUULFKW,Q.DGXQ]HWDO6±
)ULW]ODU7 hEHUOHJXQJHQ XQG HUVWH (UIDKUXQJHQ ]X 0|JOLFKNHLWHQ GHU )|UGHUXQJ
PDWKHPDWLVFK LQWHUHVVLHUWHU 6FKOHU GHU 3ULPDU XQG 6HNXQGDUVWXIH ,
%HULFKW DQ GDV 7KULQJHU .XOWXVPLQLVWHULXP ]XP 6FKXOYHUVXFK Ä6FKXOL
VFKH /DQJ]HLWI|UGHUXQJ PDWKHPDWLVFKQDWXUZLVVHQVFKDIWOLFKWHFKQLVFK
EHJDEWHU 6FKOHU,QQHQ GXUFK YHUVWlQGQLVLQWHQVLYHV /HUQHQ³ DP &DUO
=HLVV*\PQDVLXP-HQD
)KUHU/ 3lGDJRJLN GHV 0DWKHPDWLNXQWHUULFKWV %UDXQVFKZHLJ :LHVEDGHQ
9LHZHJ
)XQNH- .RPSOH[HV3UREOHPO|VHQ%HUOLQ+HLGHOEHUJ6SULQJHU
)XQNH- 8VLQJ 6LPXODWLRQ 7R 6WXG\ &RPSOH[ 3UREOHP 6ROYLQJ 6LPXODWLRQ 	
*DPHV+HIW6±
)XQNH- 3UREOHPHNRPSOH[HU3UREOHPO|VHIRUVFKXQJ,Q)LVFK%RRV6±




)XQNH-+XVV\: .RPSOH[HV 3UREOHPO|VHQ%HLWUlJH ]X VHLQHU(UIDVVXQJ VRZLH ]XU)UDJH
GHU%HUHLFKVXQG(UIDKUXQJVDEKlQJLJNHLW=HLWVFKULIWIU([SHULPHQWHOOH
XQG$QJHZDQGWH3V\FKRORJLH+HIW6±
)XQNH-0OOHU+ (LQJUHLIHQ XQG 3URJQRVWL]LHUHQ DOV 'HWHUPLQDQWHQ YRQ
6\VWHPLGHQWLILNDWLRQXQG6\VWHPVWHXHUXQJ6SUDFKH	.RJQLWLRQ+HIW
6±
)XQNH8 'LH 9DOLGLWlW HLQHU FRPSXWHUJHVWW]WHQ 6\VWHPVLPXODWLRQ ]XU 'LDJQRVH
YRQ3UREOHPO|VHNRPSHWHQ],Q6FKXOHU)XQNH6±
)XQNH8 &RPSXWHUJHVWW]WH (LJQXQJVGLDJQRVWLN PLW NRPSOH[HQ G\QDPLVFKHQ
6]HQDULRV =HLWVFKULIW IU $UEHLWV XQG 2UJDQLVDWLRQVSV\FKRORJLH
-DKUJDQJ+HIW6±
)XQNH8 =XU )UDJH GHU 6WDQGDUGV IU NRPSOH[H G\QDPLVFKH 6]HQDULRV LQ GHU
(LJQXQJVGLDJQRVWLN =HLWVFKULIW IU $UEHLWV XQG 2UJDQLVDWLRQV
SV\FKRORJLH-DKUJDQJ+HIW6±











*HEHUW $ :LQWHUIHOG 8 +UVJ






*HLOKDUGW 7K 0KOEUDGW 7K
+UVJ


















6LPSOH KHXULVWLFV WKDW PDNH XV VPDUW 1HZ <RUN 2[IRUG 8QLYHUVLW\
3UHVV
*LOEHUW1'RUDQ-+UVJ 6LPXODWLQJ VRFLHWLHV 7KH FRPSXWHU VLPXODWLRQ RI VRFLDO SKHQRPHQLD
8&/3UHVV
*ODHVHU* 'LGDNWLN PDWKHPDWLVFKHU 3UREOHPH XQG $XIJDEHQ %UDXQVFKZHLJ
:LHVEDGHQ9LHZHJ
*ODVHUVIHOG(Y :LVVHQ6SUDFKHXQG:LUNOLFKNHLW%UDXQVFKZHLJ9LHZHJ
*ODVHUVIHOG(Y 5DGLNDOHU .RQVWUXNWLYLVPXV ,GHHQ (UJHEQLVVH 3UREOHPH )UDQNIXUW DP
0DLQ6XKUNDPS
*ODWIHOG0+UVJ )LQGHQ (UILQGHQ /HUQHQ =XP8PJDQJPLW0DWKHPDWLN XQWHU KHXULVWL
VFKHP$VSHNW )UDQNIXUW DP0DLQ %HUQ 1HZ<RUN 3DULV 3HWHU /DQJ
9HUODJ
*|FNHO+ 'LH3ODQEDUNHLWYRQ8QWHUULFKW,Q+DFNHU6±
*ROGPDQ(%DUURQ/ 8VLQJ+\SHUPHGLD WR ,PSURYH WKH 3UHSDUDWLRQ RI (OHPHQWDU\ 7HDFKHUV
-RXUQDORI7HDFKHU(GXFDWLRQ+HIW6±
*ROGPDQ ( %DUURQ /
:LWKHUVSRRQ0/
+\SHUPHGLD&DVHV ,Q7HDFKHU(GXFDWLRQ$&RQWH[W )RU8QGHUVWDQGLQJ













*URXZV'$+UVJ +DQGERRN 2I 5HVHDUFK 2Q0DWKHPDWLFV 7HDFKLQJ $QG /HDUQLQJ 1HZ
<RUN0DFPLOODQ3XEOLVKLQJ&RPSDQ\




*XQGODFK++UVJ 3V\FKRORJLVFKH )RUVFKXQJ XQG 0HWKRGH 'DV 9HUVSUHFKHQ GHV ([SHUL
PHQWV3DVVDX3DVVDYLD8QLYHUVLWlWVYHUODJ






+DUWXQJ66FKQHLGHU, (QWZLFNOXQJXQG$QZHQGXQJ FRPSXWHUVLPXOLHUWHU6]HQDULHQ ,Q6WUDX
.OHLQPDQQ6±
+DVVHOPDQQ' (LQVDW]P|JOLFKNHLWHQ FRPSXWHUVLPXOLHUWHU NRPSOH[HU 3UREOHPVWHOOXQJHQ








(QWZLFNOXQJ HLQHU 3& ± JHVWW]WHQ 8QWHUQHKPHQVVLPXODWLRQ DOV
9HUIDKUHQ GHU EHWULHEOLFKHQ (LJQXQJVGLDJQRVWLN ,Q *HEHUW:LQWHUIHOG
6±
+D\HN)$YRQ 'LH 7KHRULH NRPSOH[HU 3KlQRPHQH 7ELQJHQ - & % 0RKU 3DXO
6LHEHFN
+D]HZLQNHO 0 0DQDJLQJ (GLWRU















+HLPDQQ 32WWR * 6FKXO] :

8QWHUULFKW$QDO\VHXQG3ODQXQJ$XIODJH+DQQRYHU6FKURHGHO
+HLQULFK) :HFKVHOQ YRQ /|VXQJVDQOlXIHQ DOV HLQH EHGHXWXQJVYROOH KHXULVWLVFKH
9RUJHKHQVZHLVHEHLP/|VHQPDWKHPDWLVFKHU3UREOHPH'HU0DWKHPDWLN
XQWHUULFKW+HIW6±
+HLQULFK ) =LPPHUPDQQ %

(LQOHLWXQJ LQ GHQ 7KHPHQWHLO 3UREOHPO|VHQ XQG +HXULVWLN LP
0DWKHPDWLNXQWHUULFKW ± LQ YHUVFKLHGHQHQ /lQGHUQ XQG =XVDPPHQ
KlQJHQ'HU0DWKHPDWLNXQWHUULFKW+HIW6±





+HUUPDQQ+- 6LPXODWLRQVVSLHOH DOV 0HWKRGH HLQHV EDQNEHWULHEOLFKHQ (QWVFKHLGXQJV
WUDLQLQJV'VVHOGRUI9HUODJVDQVWDOW+DQGZHUN
+HU]'%OlWWH$ (LQOHLWXQJ,Q+HU]%OlWWH6±
+HU]'%OlWWH$+UVJ 6LPXODWLRQ XQG 3ODQVSLHO LQ GHQ 6R]LDOZLVVHQVFKDIWHQ 0QVWHU /,7
9HUODJ
+HXYHO3DQKXL]HQ 0 YDQ GHQ
+UVJ





GHU +RFKVFKXOH LQVEHVRQGHUH EHL &RPSXWHUVLPXODWLRQHQ NRPSOH[HU
6\VWHPH,Q6LPRQ6±
+LOWRQ3 $YRLGLQJ0DWK$YRLGDQFH,Q6WHHQ
+RIHU0+UVJ ,QIRUPDWLRQVYHUDUEHLWXQJ XQG (QWVFKHLGXQJVYHUKDOWHQ YRQ /HKUHUQ
0QFKHQ:LHQ%DOWLPRUH8UEDQ	6FKZDU]HQEHUJ
+RIVWDGWHU'5 *|GHO(VFKHU%DFK0QFKHQ'79
+RSFURIW - ( 8OOPDQQ - '

(LQIKUXQJ LQ GLH $XWRPDWHQWKHRULH )RUPDOH 6SUDFKHQ XQG .RP
SOH[LWlWVWKHRULH$XIODJH%RQQ3DULV5HDGLQJ0DVVXD$GGLVRQ
:HVOH\
+XEHU*/0DQGO+ 'LIIHUHQ]LHUWKHLW XQG ,QWHJULHUWKHLW GHV .RQVWUXNWV GHU NRJQLWLYHQ
.RPSOH[LWlW,Q0DQGO+XEHU6±
+XEHU*/0DQGO+ 9HUEDOLVDWLRQVPHWKRGHQ ]XU (UIDVVXQJ YRQ .RJQLWLRQHQ LP
+DQGOXQJV]XVDPPHQKDQJ,Q+XEHU0DQGO6±
+XEHU * / 0DQGO + +UVJ

9HUEDOH'DWHQ:HLQKHLP%DVHO%HOW]9HUODJ
+XVV\: 'HQNHQ XQG 3UREOHPO|VHQ  $XIODJH 6WXWWJDUW %HUOLQ .|OQ .RKO
KDPPHU
,QVWLWXW IU 'LGDNWLN GHU
0DWKHPDWLN GHU 8QLYHUVLWlW %LHOH
IHOG+UVJ








-RLQW 0DWULFXODWLRQ %RDUG 6KHOO
&HQWUHIRU0DWKHPDWLFDO(GXFDWLRQ
3UREOHPVZLWK3DWWHUQVDQG1XPEHUV2KQH-DKU
-RQJ7GH6DUWL/+UVJ 'HVLJQ DQG 3URGXFWLRQ RI 0XOWLPHGLD DQG 6LPXODWLRQV EDVHG /HDUQLQJ
0DWHULDO'RUGUHFKW.OXZHU$FDGHPLF3XEOLVKHUV
)LVFK5%RRV0+UVJ 9RP 8PJDQJ PLW .RPSOH[LWlW LQ 2UJDQLVDWLRQHQ .RQVWDQ] 8QL
YHUVLWlWVYHUODJ
)LVFK5:ROI0) 'LH+DQGKDEXQJ YRQ.RPSOH[LWlW EHLP3UREOHPO|VHQ XQG(QWVFKHLGHQ
,Q)LVFK%RRV6±
+HXYHO3DQKXL]HQ 0 YDQ GHQ
+UVJ
3URFHHGLQJV RI WKH WK &RQIHUHQFH RI WKH ,QWHUQDWLRQDO *URXS IRU WKH
3V\FKRORJ\RI0DWKHPDWLFV(GXFDWLRQ8WUHFKW)UHXGHQWKDO,QVWLWXWH




.DGXQ] * .DXWVFKLWVFK +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.DLVHU)-+UVJ 'LH 6WHOOXQJ GHU gNRQRPLH LP 6SDQQXQJVIHOG VR]LDOZLVVHQVFKDIWOLFKHU
'LV]LSOLQHQ%DG+HLOEUXQQ-XOLXV.OLQNKDUGW
.lSQLFN) 0DWKHPDWLVFK LQWHUHVVLHUWH XQG EHJDEWH *UXQGVFKXONLQGHU ± 'DV 1HX
EUDQGHQEXUJHU3URMHNW=HQUDOEODWWIU'LGDNWLNGHU0DWKHPDWLN+HIW
6±
.lSQLFN)D 0DWKHPDWLVFK EHJDEWH .LQGHU 0RGHOOH HPSLULVFKH 6WXGLHQ XQG





.HLP++UVJ 3ODQVSLHO 5ROOHQVSLHO )DOOVWXGLH =XU 3UD[LV XQG 7KHRULH OHUQDNWLYHU
0HWKRGHQ.|OQ:LUWVFKDIWVYHUODJ%DFKHP




0DU\ 0 .HQQHG\ 0 0
/RHZHQEHUJ%DOO' 0F'LDUPLG
*:
$ VWXG\ SDFNDJH IRU H[DPLQLQJ DQG WUDFNLQJ FKDQJHV LQ WHDFKHUV¶
NQRZOHGJH7HFKQLFDO6HULHV7KH1DWLRQDO&HQWHU IRU5HVHDUFKRQ
7HDFKHU(GXFDWLRQ0LFKLJDQ6WDWH8QLYHUVLW\
.HUVWLQJ0 'LDJQRVWLN XQG 3HUVRQDODXVZDKO PLW FRPSXWHUJHVWW]WHQ 3UREOHPO|VH
V]HQDULHQ*|WWLQJHQ%HUQ7RURQWR6HDWWOH+RJUHIH
.LHZHWWHU. 0RGHOOLHUXQJ YRQ 3UREOHPO|VHSUR]HVVHQ 'HU0DWKHPDWLNXQWHUULFKW 
+HIW6±




.LHZHWWHU. 8QYHU]LFKWEDU IU PHQVFKOLFKH (UNHQQWQLVSUR]HVVH XQG KLOIUHLFK XQG
YHUIKUHQG DXFK IU GHQ PDWKHPDWLNGLGDNWLVFKHQ %HUHLFK GDV
(OHPHQWDUHLP.RPSOH[HQ,Q6FKDHIHU
.LHZHWWHU.RKQH-DKU =X 0DWHULDOLHQ DXV GHP +DPEXUJHU 0RGHOO 8QYHU|IIHQWOLFKWHU
0DQXVNULSWWHLO
.LHZHWWHU.1ROWH0 .|QQHQ XQG VROOHQ PDWKHPDWLVFK EHVRQGHUV EHIlKLJWH 6FKOHU VFKRQ LQ
GHU *UXQGVFKXOH LGHQWLIL]LHUW XQG JHI|UGHUW ZHUGHQ" =HQWUDOEODWW IU
'LGDNWLNGHU0DWKHPDWLN+HIW6±
.LQGVYDWWHU 5 :LOHQ : ,VKOHU
0
'\QDPLFV RI (IIHFWLYH 7HDFKLQJ UG (GLWLRQ :KLWH 3ODLQV 1<
/RQJPDQQ
/LWHUDWXU 
.LUFKKRII 6 .XKQW 6 /LSS 3
6FKODZLQ6




.OLPDQW + 3LRWUDVFKNH 5
6FK|QIHOG'
,QIRUPDWLRQVXQG.RGLHUXQJVWKHRULH6WXWWJDUW/HLS]LJ%*7HXEQHU
.OLU*- $Q $SSURDFK 7R *HQHUDO 6\VWHPV 7KHRU\ 1HZ <RUN 9DQ 1RVWUDQG
5HLQKROG&RPSDQ\






.OXZH5+ .RQWUROOH XQG 6WHXHUXQJ NRPSOH[HU 6\VWHPH GXUFK 0HQVFKHQ
$QPHUNXQJHQ ]XP 6WDQG GHU NRJQLWLRQVSV\FKRORJLVFKHQ )RUVFKXQJ ,Q
*UDZH+lQQL6HPPHU7VFKDQ6±
.OXZH5+ &RPSXWHUJHVWW]WH6\VWHPVLPXODWLRQHQ,Q6DUJHV6±
.OXZH5+ 6LPXODWLRQ LQ GHU HPSLULVFKSV\FKRORJLVFKHQ )RUVFKXQJ ,Q $OEHUW
*XQGODFK6± 




3UREOHPO|VHOHLVWXQJHQ EHLP 8PJDQJ PLW NRPSOH[HQ 6\VWHPHQ XQG
,QWHOOLJHQ]'LDJQRVWLFD+HIW6±
.QHFKW±YRQ0DUWLDO, 7KHRULH DOOJHPHLQGLGDNWLVFKHU0RGHOOH %LOGXQJ XQG(U]LHKXQJ%HLKHIW
.|OQ:LHQ%|KODX9HUODJ





















(LQ &RPSXWHU±6LPXODWLRQV±9HUIDKUHQ LQ GHU 3UD[LV 2IIHQH )UDJHQ ±
HPSLULVFKH$QWZRUWHQ,Q6FKXOHU)XQNH6±
.URKQH+:/DXFKW0 =XU 2SHUDWLRQDOLVLHUXQJ GHV .RQVWUXNWV GHU NRJQLWLYHQ 6WUXNWXULHUWKHLW
,Q0DQGO+XEHU6±
.U|OO0 /HKU ± /HUQSODQXQJ *UHQ]HQ XQG 0|JOLFKNHLWHQ .|OQ 0OOHU±
%RWHUPDQQ9HUODJ









/DERUGH& 7KH8VHRI1HZ7HFKQRORJLHV DV D9HKLFOH IRU5HVWUXFWXULQJ7HDFKHUV¶
0DWKHPDWLFV,Q/LQ&RRQH\6±
/DNDWRV, %HZHLVHXQG:LGHUOHJXQJHQ%UDXQVFKZHLJ9LHZHJ
/DPSHUW0&ODUN&0 ([SHUW .QRZOHGJH DQG ([SHUW 7KLQNLQJ LQ 7HDFKLQJ $ 5HVSRQVH WR
)ORGHQDQG.OLQ]LQJ(GXFDWLRQDO5HVHDUFKHU+HIW6±
/DPSHUW0 /RHZHQEHUJ %DOO '





/DQGHVLQVWLWXW IU 6FKXOH XQG
:HLWHUELOGXQJ15:
/HKUHQXQG/HUQHQDOVNRQVWUXNWLYH7lWLJNHLW
/DQJH - G +XQWOH\ - .HLWHO
&K1LVV0+UVJ
,QQRYDWLRQ LQ 0DWKV (GXFDWLRQ E\ 0RGHOOLQJ DQG $SSOLFDWLRQV
&KLFKHVWHU+RUZRRG
/DX[+ (QWVFKHLGXQJVWKHRULH %HUOLQ +HLGHOEHUJ 1HZ <RUN %DUFHORQD






/HQ]HQ ' 0ROOHQKDXHU .
+UVJ
(Q]\NORSlGLH (U]LHKXQJVZLVVHQVFKDIW %DQG  7KHRULHQ XQG
*UXQGEHJULIIHGHU(U]LHKXQJXQG%LOGXQJ6WXWWJDUW.OHWW&RWWD
/HXWQHU' &RPSXWHUVLPXOLHUWH G\QDPLVFKH 6\VWHPH :LVVHQVHUZHUE XQWHU
YHUVFKLHGHQHQ /HKUPHWKRGHQ XQG 6R]LDOIRUPHQ GHV 8QWHUULFKWV
=HLWVFKULIW IU (QWZLFNOXQJVSV\FKRORJLH XQG 3lGDJRJLVFKH 3V\FKRORJLH
+HIW6±
/HXWQHU ' 6FKUHWWHQEUXQQHU +

(QWGHFNHQGHV /HUQHQ LQ NRPSOH[HQ 5HDOLWlWVEHUHLFKHQ (YDOXDWLRQ GHV
&RPSXWHU ± 6LPXODWLRQVVSLHOV Ä+XQJHU LQ 1RUGDIULND³ 8QWHUULFKWV
ZLVVHQVFKDIWHQ+HIW6±




/LQ )/ &RRQH\ 7K - +UVJ

0DNLQJ 6HQVH RI 0DWKHPDWLFV 7HDFKHU (GXFDWLRQ 'RUGUHFKW %RVWRQ
/RQGRQ.OXZHU$FDGHPLF3XEOLVKHUV





0DLHU+ ,QWHUSUHWDWLYH (UIRUVFKXQJ GHV 6FKOHUYHUVWHKHQV LP
0DWKHPDWLNXQWHUULFKW,Q%D\UKXEHUHWDO6±
0DLHU+3ILVWQHU+- *UXQGODJHQ GHU 8QWHUULFKWVWKHRULH XQG 8QWHUULFKWVSUD[LV :HLQKHLP
'HXWVFKHU6WXGLHQYHUODJ
0DLHU+9RJW-+UVJ 9HUVWHKHQ XQG 9HUVWlQGLJXQJ $UEHLWHQ ]XU LQWHUSUHWDWLYHQ
8QWHUULFKWVIRUVFKXQJ.|OQ$XOLV
0DOLN) 6WUDWHJLH GHV 0DQDJHPHQWV NRPSOH[HU 6\VWHPH %HUQ 6WXWWJDUW :LHQ
9HUODJ3DXO+DXSW
0DOLN) 6\VWHPLVFKHV 0DQDJHPHQW (YROXWLRQ 6HOEVWRUJDQLVDWLRQ 
EHUDUEHLWHWH$XIODJH%HUQ6WXWWJDUW:LHQ9HUODJ3DXO+DXSW
0DQGO++XEHU*/D .RJQLWLYH .RPSOH[LWlW ± (LQOHLWXQJ hEHUVLFKW 'LVNXVVLRQVOLQLHQ ,Q
0DQGO+XEHU6±
0DQGO++XEHU*/E )|UGHUXQJ XQG +HPPXQJ NRJQLWLYHU .RPSOH[LWlW LQ GHU 6FKXOH ,Q
0DQGO+XEHU6±




0DUWLDO,Y (LQIKUXQJ LQ GLGDNWLVFKH 0RGHOOH %DOWPDQQVZHLOHU 6FKQHLGHU 9HUODJ
+RKHQJHKUHQ
0DUWLDO,Y%HQQDFN- (LQIKUXQJ LQ VFKXOSUDNWLVFKH 6WXGLHQ %DOWPDQQVZHLOHU 6FKQHLGHU
9HUODJ+RKHQJHKUHQ
0DUWLQ'5 3UHSDUDWLRQ $QG (YDOXDWLRQ 2I 7KUHH 9LGHRFDVHV ,Q 6FLHQFH 7HDFKHU
(GXFDWLRQ ,Q  $(76 &RQIHUHQFH 3DSHUV DQG 6XPPDULHV RI
3UHVHQWDWLRQV6±2QOLQHXQWHU
KWWSZZZHGSVXHGX&,MRXUQDOVSDSKWP$SULO













'LH *UHQ]HQ GHV :DFKVWXPV %HULFKW GHV &OXE RI 5RPH ]XU /DJH GHU
0HQVFKKHLW6WXWWJDUW'HXWVFKH9HUODJV$QVWDOW
0HUU\8 &RSLQJZLWK8QFHUWDLQW\:HVWSRUW3UDHJHU3XEOLVKHUV
0HUVHWK.. &DVH 6WXGLHV DQG 7HDFKHU (GXFDWLRQ 7HDFKHU (GXFDWLRQ 4XDWHUO\ 
+HIW6±
0HUVHWK.. 7KH (DUO\ +LVWRU\ RI &DVH ± %DVHG ,QVWUXFWLRQ ,QVLJKWV IRU 7HDFKHU
(GXFDWLRQ7RGD\-RXUQDORI7HDFKHU(GXFDWLRQ+HIW6±






0HUWHQ. ,QKDOWVDQDO\VH (LQIKUXQJ LQ 7KHRULH 0HWKRGH XQG 3UD[LV 2SODGHQ
:HVWGHXWVFKHU9HUODJ
0H\HU+ /HLWIDGHQ ]XU 8QWHUULFKWVYRUEHUHLWXQJ  $XIODJH )UDQNIXUW DP 0DLQ
6FULSWRU
0LHJ+$ 9RP]LHPOLFKHQ8QYHUP|JHQGHU3V\FKRORJLHGDV7XQGHU([SHUWHQ]X
EHJUHLIHQ (LQ 3OlGR\HU IU 3URIHVVLRQDOLVLHUXQJ DOV SV\FKRORJLVFKH
.DWHJRULH XQG HLQHQ LQWHUDNWLRQVRULHQWLHUWHQ ([SHUWHQEHJULII ,Q
6LOEHUHLVHQ5HLW]OH6±
0|KULQJ0 0,026( ± HLQH IXQNWLRQDOH 6SUDFKH ]XU %HVFKUHLEXQJ XQG 6LPXODWLRQ
LQGLYLGXHOOHQ 9HUKDOWHQV LQ LQWHUDJLHUHQGHQ 3RSXODWLRQHQ 'LVVHUWDWLRQ
.REOHQ]
0RXVOH\-6XOOLYDQ3 /HDUQLQJ DERXW 7HDFKLQJ $GHODLGH 7KH $XVWUDOLDQ $VVRFLDWLRQ RI
0DWKHPDWLFV7HDFKHUV






1DWLRQDO &RXQFLO RI 7HDFKHUV RI
0DWKHPDWLFV1&70
*XLGHOLQHV IRU WKH SRVWEDFFDODXUHDWH HGXFDWLRQ RI WHDFKHUV RI
PDWKHPDWLFV5HVWRQ1&70


















RQ PDWKHPDWLFDO SUREOHP VROYLQJ =HQWUDOEODWW IU 'LGDNWLN GHU
0DWKHPDWLN+HIW6±




2OLYLHU $ 1HZVWHDG . +UVJ

3URFHHGLQJV RI WKH QG &RQIHUHQFH RI WKH ,QWHUQDWLRQDO *URXS IRU WKH
3V\FKRORJ\ RI 0DWKHPDWLFV (GXFDWLRQ 8QLYHUVLW\ RI 6WHOOHQERVFK
6WHOOHQERVFK
2SZLV./HU* 0RGHOOHGHU5HSUlVHQWDWLRQYRQ:LVVHQ$UEHLWVEHULFKWGHU$EWHLOXQJIRU
$OOJHPHLQH 3V\FKRORJLH XQG 0HWKRGHQOHKUH 1U  8QLYHUVLWlW
*|WWLQJHQ
/LWHUDWXU 








2VVLPLW]* 6WDQG XQG 3HUVSHNWLYHQ GHU )RUVFKXQJ ]XP 6\VWHPLVFKHQ 'HQNHQ ,Q
.DGXQ].DXWVFKLWVFK2VVLPLW]6FKQHLGHU6±
3DGEHUJ)+UVJ %HLWUlJH]XP/HUQHQXQG/HKUHQYRQ0DWKHPDWLN6HHO]H.DOOPH\HU










3HKNRQHQ(. 2Q 7HDFKHUV¶ %HOLHIV DQG &KDQJLQJ0DWKHPDWLFV 7HDFKLQJ -RXUQDO IU
0DWKHPDWLNGLGDNWLN+HIW6±
3HKNRQHQ(.+UVJ 3URFHHGLQJV RI WKH VW &RQIHUHQFH RI WKH ,QWHUQDWLRQDO *URXS IRU WKH
3V\FKRORJ\RI0DWKHPDWLFV(GXFDWLRQ8QLYHUVLW\RI+HOVLQNL
3HKNRQHQ(.D 2IIHQH 3UREOHPH (LQH 0HWKRGH ]XU (QWZLFNOXQJ GHV 0DWKHPDWLN
XQWHUULFKWV'HU0DWKHPDWLNXQWHUULFKW+HIW6±
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6DUWL6±




9ROOPHU*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:HEVWHU¶V 7KLUG 1HZ ,QWHUQDWLRQDO 'LFWLRQDU\ RI WKH (QJOLVK /DQJXDJH
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:HLQHUW)(D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:HLQHUW)(+UVJE 3V\FKRORJLH GHV 8QWHUULFKWV XQG GHU 6FKXOH (Q]\NORSlGLH GHU




:HLQHUW )( +HOPNH $ +UVJ

(QWZLFNOXQJ LP *UXQGVFKXODOWHU :HLQKHLP %HOW] 3V\FKRORJLH
9HUODJVXQLRQ
:HQJHUW+*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:LQNHOPDQQ%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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=LPPHUPDQQ% 3UREOHPRULHQWDWLRQ DV D OHDGLQJ ,GHD LQ 0DWKHPDWLFV ,QVWUXFWLRQ ,Q
0HPRULDV GHO 9, 6LPSRVLR ,QWHUQDFLRQDO HQ (GXFDFLyQ 0DWHPiWLFD












=LPPHUPDQQ % 'DYLG *
)ULW]ODU 7 +HLQULFK ) 6FKPLW]
0+UVJ
.UHDWLYHV 'HQNHQ XQG ,QQRYDWLRQHQ LQPDWKHPDWLVFKHQ:LVVHQVFKDIWHQ
-HQDHU 6FKULIWHQ ]XU 0DWKHPDWLN XQG ,QIRUPDWLN )ULHGULFK±6FKLOOHU±
8QLYHUVLWlW-HQD
$QKDQJ $ =XP )DOWSUREOHP 
 $1+b1*(
 $QKDQJ$=XP)DOWSUREOHP







1DFKQ GHUDUWLJHQ)DOWXQJHQ VFKQHLGHWPDQGLH(FNHQGHV HQWVWDQGHQHQÄ3DSLHUVWDSHOV´ DE
'XUFK $XINODSSHQ ZLUG HUNHQQEDU GDVV IU Q! HLQ Ä3DSLHUGHFNFKHQ PLW /|FKHUQ´
HQWVWDQGHQLVW







$QKDQJ $ =XP )DOWSUREOHP 
(LQEOLFKHV%ODWW6FKUHLEPDVFKLQHQSDSLHUOlVVWK|FKVWHQV)DOWVFKQLWWH]X0DQHUKlOWGDEHL
IROJHQGH$Q]DKOHQYRQ/|FKHUQ
=DKOQGHU)DOWVFKQLWWH       
=DKO$QGHU/|FKHU       
 (LQLJHP|JOLFKH/|VXQJVDQVlW]H
D 'XUFKD4XHUIDOWXQJHQHQWVWHKHQD6SDOWHQYRQ)HOGHUQDQDORJGXUFKE/lQJVIDOWXQJHQ
E =HLOHQ YRQ )HOGHUQ Q   D  E 'LH GXUFK $EVFKQHLGHQ GHU (FNHQ HQWVWDQGHQHQ
/|FKHUOLHJHQJHQDXDXIGHQLQQHUHQ6FKQLWWSXQNWHQGHU7UHQQOLQLHQGLHVHU)HOGHU
$DE D× E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E 










PDQZLHGHU HLQ'RSSHOEODWW HUKlOW QXQ DEHUPLW/|FKHUQ ,VW GLH=DKOGHU/RFKVSDOWHQ




















IU GHQ ]ZHLWHQ ELV IQIWHQ )DOWVFKQLWW EHLVSLHOVZHLVH VR =XHUVWZDU /RFK LP3DSLHU GDQQ NDPHQ GD]X
GDQQZXUGHGLHZHJJHODVVHQXQGNDPHQGD]X%HLGHUQlFKVWHQ)DOWXQJOlVVWPDQXQGZHJHVNRPPHQ
DOVRGD]X)UGLH)DOWXQJPXVVPDQZHJODVVHQNRPPHQGD]XXQGGDQQVLQG/|FKHULP
3DSLHU'LH IDOVFKH3URJQRVH IU GHQ VHFKVWHQ)DOWVFKQLWW ]HLJW GDVV HV VLFKXPHLQ OHGLJOLFK ORNDOHV0XVWHU
KDQGHOW
$QKDQJ $ =XP )DOWSUREOHP 
RGHU JDU ]X EHJUQGHQ 8QVHUH 8QWHUULFKWVYHUVXFKH KDEHQ HUZDUWXQJVJHPl JH]HLJW
GDVVYLHOH6FKOHUJHUDGHGDEHL6FKZLHULJNHLWHQKDEHQDXFKZHLOGLH1RWZHQGLJNHLWHL
QHU%HJUQGXQJPHLVWQLFKWJHVHKHQZLUG
9RQ HLQLJHQ6FKOHUQZXUGHQ DOOHUGLQJV(FNHQXQG(LQVFKQLWWH DOV9LHUWHO E]ZKDOEH



















$QKDQJ % =X HPSLULVFKHQ (UKHEXQJHQ ]XP )DOWSUREOHP 
 $QKDQJ%=XHPSLULVFKHQ(UKHEXQJHQ]XP)DOWSUREOHP
 /HLWIDGHQ IU ,QWHUYLHZV YRQ /HKUNUlIWHQ ]XU (UIDVVXQJ VSH]LILVFKHU 'DWHQ GHU
MHZHLOLJHQ6FKXONODVVH
,P5DKPHQ GHU8QWHUULFKWVYHUVXFKHZXUGH DXFK YHUVXFKW HLQLJH VSH]LILVFKH0HUNPDOH GHU











:HOFKH (UIDKUXQJHQ KLQVLFKWOLFK GHU %HDUEHLWXQJ KHUDXVIRUGHUQGHU PDWKHPDWLVFKHU
3UREOHPVWHOOXQJHQOLHJHQYRU"
*LEWHV%HVRQGHUKHLWHQEHVRQGHUH,QWHUHVVHQHWF"












$QKDQJ % =X HPSLULVFKHQ (UKHEXQJHQ ]XP )DOWSUREOHP 
 (USUREXQJVYDULDQWHHLQHV)UDJHERJHQV]X(QWVFKHLGXQJVVLWXDWLRQHQEHLP(LQVDW]GHV
)DOWSUREOHPVLP0DWKHPDWLNXQWHUULFKW














+HXWHZHQGH LFKPLFK QRFK HLQPDO VFKULIWOLFKPLW HLQHPNXU]HQ Ä)UDJHERJHQ³ DQ6LH 6LH VLQG HLQHUVHLWVPLW
GLHVHU YRQ XQV LP0DWKHPDWLNXQWHUULFKW YHUZHQGHWHQ PDWKHPDWLVFKHQ 3UREOHPVWHOOXQJ YHUWUDXW XQG YHUIJHQ





$XI GHQ QlFKVWHQ 6HLWHQ ILQGHQ 6LH .XU]EHVFKUHLEXQJHQ YRQ K\SRWKHWLVFKHQ 6FKXONODVVHQ XQG VSH]LILVFKHQ

















OHU VLQG LP $OOJHPHLQHQ LQ GHU /DJH EHU OlQJHUH 3KDVHQ GHV 8QWHUULFKWV NRQ]HQWULHUW ]X
DUEHLWHQ
,Q GHQ HUVWHQ0RQDWHQ GLHVHV 6FKXOMDKUHV KDEHQ GLH 6FKOHU HLQHQ EHUZLHJHQG ÄRIIHQHQ³
0DWKHPDWLNXQWHUULFKW HUIDKUHQ ,Q DXVJHGHKQWHQ XQG KlXILJHQ *UXSSHQDUEHLWVSKDVHQ KDWWHQ








XQG 6FKOHUQ JHPHLQVDP EHDUEHLWHW :HOFKH 9DULDWLRQVP|JOLFKNHLWHQ VHKHQ 6LH IU HLQH
JHPHLQVDPH%HDUEHLWXQJGHUHUVWHQ)DOWXQJHQ]X%HJLQQGHU6WXQGH"




 Ä)DOWXQJ³ZLUG YRQ XQV LQ GLHVHP=XVDPPHQKDQJ DENU]HQG IU GHQ2SHUDWRU Ä)DOWHQ$EVFKQHLGHQGHU
(FNHQ³YHUZHQGHW






VHKU EHJDEW HLQJHVFKlW]WZLUG )DVW DOOH 6FKOHU VWDPPHQ ]X JOHLFKHQ7HLOHQ DXV ]ZHL YHU




'LH 6FKOHU KDEHQ LQ GHU *UXQGVFKXOH GXUFKDXV XQWHUVFKLHGOLFKHQ 0DWKHPDWLNXQWHUULFKW
HUIDKUHQ
,Q HLQHU *UXQGVFKXONODVVH ZDU GHU 8QWHUULFKW VWDUN OHKUHU]HQWULHUW GLH 0DWKHPDWLNOHKUHULQ
HUNOlUWHYLHOXQGOHJWHJURHQ:HUWDXIDXVJHGHKQWH(LQEXQJVSKDVHQ
,Q GHU DQGHUHQ .ODVVH ZXUGH VHKU KlXILJ LQ *UXSSHQ XQG DXFK IlFKHUEHUJUHLIHQG
]XVDPPHQJHDUEHLWHW 'LH 6FKOHU ZDUHQ HV JHZRKQW 8QWHUULFKWVWKHPHQ XQG DXIJDEHQ
VHOEVWVWlQGLJ ]X EHDUEHLWHQ ,Q JHPHLQVDPHQ 8QWHUULFKWVSKDVHQ KDWWHQ GLH 6FKOHU
*HOHJHQKHLWLKUHQ0LWVFKOHUQGLH(UJHEQLVVHLKUHU$UEHLWYRUXQG]XU'LVNXVVLRQ]XVWHOOHQ
'LH D ZDU ]X %HJLQQ GLHVHV 6FKXOMDKUHV VHKU ODXW 'LH .ODVVHQOHKUHULQ YHUVXFKW DOOHQ
.LQGHUQ )RUPHQ GHU =XVDPPHQDUEHLW ]X YHUPLWWHOQ XQG GDEHL GLH EHLGHQ *UXSSHQ ]X
PLVFKHQ 'LH .LQGHU PDFKWHQ DQIDQJV DEHU QXU ZLGHUZLOOLJ PLW GLHV EHVVHUW VLFK HUVW
ODQJVDP'HU 8QWHUULFKW GHV 0DWKHPDWLNOHKUHUV ZLUG GXUFK )URQWDOSKDVHQ GRPLQLHUW *HOHJHQWOLFK




IKUHQ VLH GLH HUVWHQ )DOWXQJHQ JHPHLQVDP GXUFK 9RU GHPgIIQHQ GHV )DOWEODWWHV ZHUGHQ
MHZHLOV HLQLJH6FKOHU GLH VLFKPHOGHQJHEHWHQ LKUH9RUVWHOOXQJHQEHUGDV$XVVHKHQGHV
JH|IIQHWHQ%ODWWHVDQGHU7DIHO]XVNL]]LHUHQ



















:HOFKH ,GHHQ N|QQWHQ GLH 6FKOHU LP :HLWHUHQ LQ $EKlQJLJNHLW YRP 6WXQGHQYHUODXI
HQWZLFNHOQ"


































:HOFKHV 6FKOHUYHUKDOWHQ XQG ZHOFKH (UJHEQLVVH HUZDUWHQ 6LH MHZHLOV" :DUXP KDEHQ 6LH
GLHVH (UZDUWXQJHQ" EHLVSLHOVZHLVH (LQVFKlW]XQJHQ XQG (UZDUWXQJHQ KLQVLFKWOLFK GHU
6FKOHUPRWLYDWLRQLKUHU+\SRWKHVHQGHV6FKZLHULJNHLWVJUDGHVHWF
$QKDQJ % =X HPSLULVFKHQ (UKHEXQJHQ ]XP )DOWSUREOHP 
6LWXDWLRQ
'LH8QWHUULFKWVVWXQGH
,Q GHU 6LWXDWLRQ  KDW VLFK GLH0DWKHPDWLNOHKUHULQ HLQHU UHODWLY OHLVWXQJVVFKZDFKHQ.ODVVH
GDIU HQWVFKLHGHQGDVV VLHDXFKGLH IQIWH)DOWXQJJHPHLQVDPPLWGHQ6FKOHUQEHDUEHLWHW
6LHKDWVLFKDXFKGHVZHJHQGDIUHQWVFKLHGHQZHLOGLH6FKOHUGXUFK=ZLVFKHQEHPHUNXQJHQ
LKUHQ6SDDQGLHVHU$XIJDEHXQGGHQ:XQVFKHLQZHLWHUHV0DO]XIDOWHQGHXWOLFKJHPDFKW






)DVW DOOH 6FKOHU VWLPPHQ GLHVHU0HLQXQJ ]X NHLQ 6FKOHU YHUPXWHW /|FKHU LP3DSLHU
(QWVSUHFKHQGJURLVWLKUHhEHUUDVFKXQJQDFKGHPgIIQHQGHVJHVFKQLWWHQHQ)DOWEODWWHV




$QKDQJ & =XP &RPSXWHUV]HQDULR Ä'DV )DOWSUREOHP³ 
 $QKDQJ&=XP&RPSXWHUV]HQDULRÄ'DV)DOWSUREOHP³
 .XU]SRUWUlWVGHU.ODVVHQDEXQGFLP&RPSXWHUV]HQDULR












'LH 6FKOHU KDEHQ LQ GHU *UXQGVFKXOH GXUFKDXV XQWHUVFKLHGOLFKHQ 0DWKHPDWLNXQWHUULFKW
HUIDKUHQ
,Q HLQHU *UXQGVFKXONODVVH ZXUGH GHU 8QWHUULFKW LQ GHU 5HJHO IURQWDO RUJDQLVLHUW 'LH
6FKOHUZDUHQHLQHQ0DWKHPDWLNXQWHUULFKWJHZ|KQW LQGHPGLH/HKUHULQRIWHUNOlUWHXQG
GHQ.LQGHUQDQVFKOLHHQGYLHO=HLW]XPhEHQOLH
,Q GHU DQGHUHQ 6FKXONODVVH ZXUGH VHKU KlXILJ LQ *UXSSHQ XQG DXFK IlFKHUEHUJUHLIHQG
]XVDPPHQJHDUEHLWHW 'LH 6FKOHU ZDUHQ HV JHZRKQW 8QWHUULFKWVWKHPHQ XQG DXIJDEHQ
VHOEVWVWlQGLJ]XEHDUEHLWHQ
,Q JHPHLQVDPHQ 8QWHUULFKWVSKDVHQ KDWWHQ GLH 6FKOHU*HOHJHQKHLW LKUHQ 0LWVFKOHUQ GLH
(UJHEQLVVHLKUHU$UEHLWYRUXQG]XU'LVNXVVLRQ]XVWHOOHQ
$QKDQJ & =XP &RPSXWHUV]HQDULR Ä'DV )DOWSUREOHP³ 
MHW]LJH6LWXDWLRQ$UEHLWVYHUKDOWHQ
'LH .ODVVH ZDU ]X %HJLQQ GHV 6FKXOMDKUHV VHKU ODXW 'LH .ODVVHQOHKUHULQ YHUVXFKW DOOHQ
.LQGHUQ )RUPHQ GHU =XVDPPHQDUEHLW ]X YHUPLWWHOQ XQG GDEHL GLH EHLGHQ *UXSSHQ ]X
PLVFKHQ 'LH .LQGHU PDFKWHQ DQIDQJV DEHU QXU ZLGHUZLOOLJ PLW GLHV EHVVHUW VLFK HUVW
ODQJVDP'HU 8QWHUULFKW GHV 0DWKHPDWLNOHKUHUV ZLUG GXUFK )URQWDOSKDVHQ GRPLQLHUW *HOHJHQWOLFK









'LH 6FKOHU VLQG JHZRKQW EHUZLHJHQG GXUFK XQG DXV/HKUHUHUNOlUXQJHQ ]X OHUQHQ'LH














 .LQGHU KDEHQ YHUVFKLHGHQH %HKLQGHUXQJHQ /LVD IHKOHQ DQ EHLGHQ +lQGHQ GLH PLWWOHUHQ
)LQJHUJOLHGHUVLHKDWGDKHU6FKZLHULJNHLWHQEHLPDQXHOOHQ7lWLJNHLWHQ





,Q GHU *UXQGVFKXOH KDEHQ GLH .LQGHU JHOHUQW VHOEVWVWlQGLJ YRUQHKPOLFK DQ VRJHQDQQWHQ
3lFNFKHQ]XDUEHLWHQ
MHW]LJH6LWXDWLRQ$UEHLWVYHUKDOWHQ







$QKDQJ & =XP &RPSXWHUV]HQDULR Ä'DV )DOWSUREOHP³ 






















.RQQWH HLQH HLQIKUHQGH 6LW]XQJ QLFKW VWDWWILQGHQ VR ZXUGHQ GLH 7HLOQHKPHU GXUFK GDV
IROJHQGH 6FKUHLEHQ EHU GLH 8QWHUVXFKXQJ LQIRUPLHUW GDV ]XVlW]OLFK GLH +LQZHLVH ]XU
%HDUEHLWXQJ GHV )DOWSUREOHPV YHUJOHLFKH  GHQ )UDJHERJHQ ]X SHUV|QOLFKHQ 'DWHQ










'D]X KDEHQ ZLU GDV )DOWSUREOHP LQ YLHOHQ 8QWHUULFKWVVWXQGHQ LQ *UXQG 5HDO XQG
*HVDPWVFKXOHQVRZLHLQ*\PQDVLHQYRQ6FKOHUQEHDUEHLWHQODVVHQ=DKOUHLFKH(UIDKUXQJHQ
GLH ZLU VR VDPPHOQ NRQQWHQ ZXUGHQ LQ GLHVH 6RIWZDUH HLQJHEXQGHQ ]XVlW]OLFK VLQG
$QUHJXQJHQDXVYLHOHQ*HVSUlFKHQPLWHUIDKUHQHQ/HKUHUQXQG'LGDNWLNHUQLQGDV3URJUDPP
HLQJHIORVVHQ 1DWUOLFK LVW HV VFKZHUOLFK P|JOLFK GLH HQRUPH 9LHOIDOW YRQ 8QWHUULFKW
LQVJHVDPW LQ HLQ &RPSXWHUSURJUDPP ]X SUHVVHQ :LU DUEHLWHQ GDKHU DXVVFKOLHOLFK PLW
GLHVHP SDUDGLJPDWLVFKHQ %HLVSLHO XQG NRQ]HQWULHUHQ XQV ]XGHP DXI VSH]LILVFKH HKHU
NRJQLWLYH$VSHNWHYRQ8QWHUULFKW
'DV &RPSXWHUV]HQDULR JLEW ,KQHQ GLH 0|JOLFKNHLW ]X H[SHULPHQWLHUHQ 6LH N|QQHQ
(QWVFKHLGXQJHQ ]XUFNQHKPHQ XQG NRUULJLHUHQ 6LH N|QQHQ LQ DXVJHZlKOWHQ




HLQHV YRQ ,KQHQ NRQVWUXLHUWHQ 8QWHUULFKWVYHUODXIV VFKlW]W GHU &RPSXWHU HLQ LQ ZHOFKHP
$XVPD6LH,KUHVHOEVWJHVWHFNWHQ=LHOHHUUHLFKWKDEHQ:HOFKHQÄ/HYHO³HUUHLFKHQ6LH"
,Q GLHVHU 6WXGLH JHKW HV XQV GDUXP ]X HUNXQGHQ ZLH 6WXGLHUHQGH PLW GLHVHP 3URJUDPP
DUEHLWHQZHOFKHLQWHULQGLYLGXHOOHQ8QWHUVFKLHGHZHOFKH*HPHLQVDPNHLWHQHVJLEW,QGLHVHP
=XVDPPHQKDQJP|FKWH LFK GDUDXI KLQZHLVHQ GDVV VHOEVWYHUVWlQGOLFK DOOH'DWHQ YHUWUDXOLFK




OXQJ LQ HUVWHU /LQLH DQ 6LH DOV Ä/HKUNUDIW³ ULFKWHW%LWWH EHDUEHLWHQ 6LH GLH3UREOHPVWHOOXQJ










9LHOHQ 'DQN IU ,KUH %HUHLWVFKDIW DQ GLHVHU 8QWHUVXFKXQJ PLW]XDUEHLWHQ :LU YHUVLFKHUQ




















$P (QGH GHU HLQIKUHQGHQ 6LW]XQJ ZXUGH GHU 9HUVXFKVSHUVRQ GDV IROJHQGH 0DWHULDO GLH
GULWWHELVVHFKVWH6HLWHLQHLQHPYHUVFKORVVHQHQ8PVFKODJEHUUHLFKW
1RFKHLQPDOKHU]OLFKHQ'DQNIU,KUH%HUHLWVFKDIWDQGLHVHP3URMHNWPLW]XDUEHLWHQ
:HQQ 6LH GLH QDFKIROJHQGHPDWKHPDWLVFKH 3UREOHPVWHOOXQJ QRFK QLFKW NHQQHQ VR LVW GLHV
GXUFKDXVLQXQVHUHP6LQQH





DQVFKOLHHQGHQ 'LVNXVVLRQHQ XQG SDVVHQG ]X DOOHQ XQV EHNDQQWHQ
EXQGHVUHSXEOLNDQLVFKHQ/HKUSOlQHQDOVRDXFK]XGHQHQDXV7KULQJHQNUHDWLYDNWLYHV
7XQXQG LQVEHVRQGHUH HLQLJH W\SLVFKPDWKHPDWLVFKH'HQNSUR]HVVH DXFKVFKRQEHLQRFK
UHFKWMXQJHQ6FKOHUQSURYR]LHUWXQGLQLWLLHUW
:LU ELWWHQ6LH GULQJHQGGDUXP VLFK GDV0DWHULDO VR DXI]XEHUHLWHQZLHGLHV HLQ/HKUHU WXQ
VROOWHZHQQHUHWZDV1HXHVLP8QWHUULFKWHLQVHW]HQZLOO
 =XDOOHUHUVW LVWHVXQDEGLQJOLFKVLFKVHOEVWDQGHUQHXHQ$XIJDEHKLQUHLFKHQGDXVIKUOLFK
]X YHUVXFKHQ 0DQ EHNRPPW GDGXUFK HLQ *HVSU IU %HDUEHLWXQJVSUREOHPH XQG
P|JOLFKNHLWHQ
 'DQDFKEOHLEWHVHLQHPQLFKWHUVSDUWVLFKGDYRQ]XO|VHQGLHHLJHQHQ(UIDKUXQJHQ]XP
DOOHLQLJHQ$XVJDQJVSXQNW IU GLHZHLWHUHQ 3ODQXQJHQ ]XPDFKHQ0DQ VROOWH DOVR DXFK
EHUOHJHQ ZLH .LQGHU GHQNHQ N|QQWHQ EHL GHQHQ GLH 0DWKHPDWLNNHQQWQLVVH HLQHV
VWXGLHUWHQ0DWKHPDWLNHUVQLFKWYRUUlWLJVLQG








1DFKQ GHUDUWLJHQ)DOWXQJHQ VFKQHLGHWPDQGLH(FNHQGHV HQWVWDQGHQHQÄ3DSLHUVWDSHOV´ DE
'XUFK $XINODSSHQ ZLUG HUNHQQEDU GDVV IU Q! HLQ Ä3DSLHUGHFNFKHQ PLW /|FKHUQ´
HQWVWDQGHQLVW
*HIXQGHQ XQG EHJUQGHW ZHUGHQ VROO HLQ =XVDPPHQKDQJ ]ZLVFKHQ GHU$Q]DKO GHU /|FKHU
XQGGHU=DKOGHU)DOWXQJHQ
:DUQXQJ














VROOWH EHL VHLQHQ YRUEHUHLWHQGHQ hEHUOHJXQJHQ DXFK EHUFNVLFKWLJHQ GDVV VROFKH
(UZDFKVHQHQURXWLQHQ QLFKW LQ MHGHP )DOO IU GLH %HDUEHLWXQJHQ YRQ PDWKHPDWLVFKHQ




%LWWH HUVW QDFK HLQJHKHQGHQ HLJHQHQ/|VXQJVEHPKXQJHQXQGhEHUOHJXQJHQZHLWHUOH
VHQ
:DUQXQJ
9HUPXWOLFK KDEHQ 6LH EHL ,KUHQ HLJHQHQ %HPKXQJHQ QXU HLQLJH GHU QDFKIROJHQG
GDUJHVWHOOWHQ/|VXQJVLGHHQJHIXQGHQ6LHVROOWHQGDUDXVDEHUNHLQHIDOVFKHQ6FKOVVH]LHKHQ
,Q GLHVHU'DUVWHOOXQJ VLQG QlPOLFK YHUVFKLHGHQDUWLJH (UIDKUXQJHQPLW GHU9HUZHQGXQJ GHV
3UREOHPV EHL 6FKOHUQ DXV LQVJHVDPW PHKU DOV  8QWHUULFKWVVWXQGHQ XQG 6WXGHQWHQ










(LQ EOLFKHV %ODWW 6FKUHLEPDVFKLQHQSDSLHU OlVVW K|FKVWHQV  )DOWXQJHQ GLHVHU$UW ]X0DQ
HUKlOWGDEHLIROJHQGH$Q]DKOHQYRQ/|FKHUQ
=DKOQGHU)DOWXQJHQ       
=DKO$QGHU/|FKHU       

:HLWHUH$XVIKUXQJHQ]XPPDWKHPDWLVFKHQ+LQWHUJUXQGLP0DWHULDOIUGLH9HUVXFKVSHUVR












 %HL 8QNODUKHLWHQ ELWWH 3XQNWH  HLQIJHQ VR GDVV HQWVSUHFKHQGH 6WHOOHQ
JHJHEHQHQIDOOVVSlWHUQDFKJHWUDJHQZHUGHQN|QQHQ
 %HL 3DXVHQ 6WRFNXQJHQ XQG lKQOLFKHP*HGDQNHQVWULFKH    YHUZHQGHQ EHL OlQJHUHQ
3DXVHQ PHKUHUH *HGDQNHQVWULFKH :HQQ GHU *UXQG GHU 3DXVH HUNHQQEDU LVW ELWWH LQ
HFNLJHQ.ODPPHUQDQJHEHQ
 $XFK DQGHUH $XIIlOOLJNHLWHQ ZLH /DFKHQ ODXWHV 5lXVSHUQ XQG lKQOLFKHV LQ UXQGHQ
.ODPPHUQDQJHEHQ








$QKDQJ ( =XU $XVZHUWXQJ GHU 'DWHQ 
 (LQLJH +LQZHLVH ]XU $XVZHUWXQJ YRQ %HDUEHLWXQJHQ GHV &RPSXWHUV]HQDULRV Ä'DV
)DOWSUREOHP³
=XUQDFKWUlJOLFKHQ$QDO\VHGHU6]HQDULREHDUEHLWXQJVWHKWQHEHQGHP&RPSXWHUV]HQDULRGDV
9HUEDOLVDWLRQV,QWHUDNWLRQV3URWRNROO ]XU9HUIJXQJPLW GHVVHQ+LOIH DXFK GHU9HUODXI GHU
%HDUEHLWXQJQDFKYROO]RJHQZHUGHQNDQQ=XU$QDO\VHZHUGHQXQWHUDQGHUHPGDV3IDGXQG
.RQWH[WGLDJUDPP EHQXW]W +LQVLFKWOLFK GHU YLHU .RPSRQHQWHQ Ä([SORUDWLRQVYHUKDOWHQ³
Ä.RQWH[WVHQVLWLYLWlW³ Ä,QNRQVLVWHQ]³ XQG Ä5HIOHNWLHUWKHLW³ NDQQ HLQH $XVZHUWXQJ GHU




(QWVFKHLGXQJHQ GHU 9HUVXFKVSHUVRQ $XVZDKO GHU 6FKXONODVVH (QWVFKHLGXQJHQ ]XU 8QWHU
ULFKWVJHVWDOWXQJ5FNVSUQJH ZHUGHQHQWVSUHFKHQGGHU/HJHQGH LP3IDGGLDJUDPPYHU
]HLFKQHW$XIGLHVH:HLVHHUJLEWVLFKHLQHJUDILVFKHhEHUVLFKWGHUYRP3UREDQGHQGXUFK
ODXIHQHQ3IDGH GLH GHVVHQ([SORUDWLRQ GHV6]HQDULRV FKDUDNWHULVLHUW XQGHLQH(LQVFKlW]XQJ
KLQVLFKWOLFKGHV8PIDQJVXQGGHU%UHLWHGHU6]HQDULRH[SORUDWLRQHUODXEW
8PIDQJ 'HU 8PIDQJ GHU 6]HQDULREHDUEHLWXQJ ZLUG GXUFK GLH $Q]DKO GHU GXUFKODXIHQHQ
3IDGHXQGGHU5FNVSUQJHLP3URJUDPPFKDUDNWHULVLHUW$OOHUGLQJVVLQGGLHVEH]JOLFKQLFKW
DOOH 5FNVSUQJH JOHLFKZHUWLJ GD 9SQ DQ YHUVFKLHGHQHQ 6WHOOHQ GHV 6]HQDULRV XQG
XQWHUVFKLHGOLFKZHLW]XUFNJHKHQN|QQHQ)UGLHVHHUVWHH[SORUDWRULVFKH8QWHUVXFKXQJZLUG
GHU8PIDQJGHU6]HQDULRH[SORUDWLRQGXUFKGLH$Q]DKOOlQJHUHU3IDGHRGHU4XDVL3URJUDPP
GXUFKOlXIH FKDUDNWHULVLHUW GLH PLQGHVWHQV (QWVFKHLGXQJHQ GHU 9S KLQVLFKWOLFK GHU
$UEHLWVDXIWUlJH DQ GLH 6FKOHU XQG QDFKIROJHQGH (QWVFKHLGXQJHQ ]XU 8QWHUULFKWVJHVWDOWXQJ









IDVVW ZHUGHQ ,P 3IDGGLDJUDPPZLUG GLHV GXUFK GLH %UHLWH GHV GXUFKODXIHQHQ 7HLOJUDSKHQ
YLVXDOLVLHUW

 (QWVFKHLGXQJHQ GHU 9SZHUGHQ GXUFK NOHLQH.UHLVH LQ GHU'LDJUDPPIOlFKH .QRWHQ GHV (UHLJQLVJUDSKHQ
YLVXDOLVLHUW GHUHQ gUWHU VLFK DXV GHQ HQWVSUHFKHQGHQ *HELHWHQ GHU 'LDJUDPPIOlFKH XQG LP 'HWDLO GXUFK GLH
$XVULFKWXQJGHU(QWVFKHLGXQJDXIDULWKPHWLVFKHRGHUJHRPHWULVFKH$VSHNWHGHV)DOWSUREOHPVHUJHEHQ9HUJOHL
FKHLQVEHVRQGHUH6HLWHII
 .RQVWUXLHUW GLH 9S IU MHGH GHU GUHL 6FKXONODVVHQ ]ZHL 8QWHUULFKWVYHUOlXIH VR VLQG GLHV VHFKV
4XDVLGXUFKOlXIHLP3URJUDPP$XFKGHVKDOEZXUGHQGLH1LYHDXVWXIHQDXIGLHVH:HLVHIHVWJHOHJW
9HUJOHLFKHDXFK6HLWHII





WHUV XQG GHUHQ ,QWHUDNWLRQHQPLWGHP&RPSXWHUSURJUDPP LQ6]HQDULRVLWXDWLRQHQ LQGHQHQ
VLFKGLH9SEHUVSH]LILVFKH$VSHNWHGHV8QWHUULFKWVYHUODXIVLQIRUPLHUHQNDQQRGHULQGHQHQ
VLH(QWVFKHLGXQJHQ]XU8QWHUULFKWVJHVWDOWXQJWUHIIHQPXVV
(LQH $XVZHUWXQJ HUIROJW DQKDQG GHV .RQWH[WGLDJUDPPV KLQVLFKWOLFK GHU GRUW DXIJHIKUWHQ
.DWHJRULHQ )U EHVVHUH 0|JOLFKNHLWHQ HLQHU .DWHJRULVLHUXQJ XQG HLQH K|KHUH




VLQG GLH GXUFK GLH 9S EHDUEHLWHWHQ (QWVFKHLGXQJVVLWXDWLRQHQ ]XU 8QWHUULFKWVJHVWDOWXQJ XQG
GLHMHZHLOVJHWURIIHQHQ(QWVFKHLGXQJHQXQWHU%HUFNVLFKWLJXQJGHU9HUEDOLVDWLRQHQGHU9S
,QVEHVRQGHUH (LQVFKlW]XQJHQ KLQVLFKWOLFK GLHVHU .RPSRQHQWH EHGUIHQ HLQHU JUQGOLFKHQ
9RUEHUHLWXQJ GHV $XVZHUWHUV GHU GHWDLOOLHUW PLW GHP )DOWSUREOHP XQG P|JOLFKHQ
%HDUEHLWXQJVDQVlW]HQYHUWUDXWVHLQPXVV
,Q GLHVEH]JOLFKH (LQVFKlW]XQJHQ GHU (QWVFKHLGXQJHQ GHU 9S VROOHQ P|JOLFKVW ZHQLJH
QRUPDWLYH9RUVWHOOXQJHQ HLQIOLHHQ %HZHUWXQJVNULWHULXP VROO GDKHU OHGLJOLFK VHLQ:HUGHQ
GXUFK GLH (QWVFKHLGXQJ GHU 9S QDFK $QVLFKW GHV $XVZHUWHUV DNWXHOOH
3UREOHPEHDUEHLWXQJVSUR]HVVHGHU6FKOHUQDFKKDOWLJEHKLQGHUW"
'LH$XVSUlJXQJGHU.RPSRQHQWHÄ,QNRQVLVWHQ]³HUJLEWVLFKGXUFKGHQ$QWHLOGHU6LWXDWLRQHQ
LQ GHQHQ GLH 9S HLQH LQ GLHVHP 6LQQH LQNRQVLVWHQWH (QWVFKHLGXQJ WULIIW DQ DOOHQ
(QWVFKHLGXQJVVLWXDWLRQHQ IUGLHHLQHGLHVEH]JOLFKH(LQVFKlW]XQJP|JOLFK LVW IUGLHDOVR
HLQ Ä.RQVLVWHQ]UDKPHQ³ DQJHJHEHQ ZHUGHQ NDQQ GHU QLFKW DOOH DQJHERWHQHQ2SWLRQHQ ]XU
ZHLWHUHQ8QWHUULFKWVJHVWDOWXQJXPIDVVW
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 $QKDQJ)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*HVDPWHLQVFKlW]XQJHQ DOOHU 9HUVXFKVSHUVRQHQ ]X GHQ .RPSRQHQWHQ
Ä([SORUDWLRQVYHUKDOWHQ³ Ä.RQWH[WVHQVLWLYLWlW³ Ä,QNRQVLVWHQ]³ XQG Ä5HIOHNWLHUWKHLW³
]XVDPPHQJHWUDJHQ
 9HUVXFKVSHUVRQ-
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 9HUVXFKVSHUVRQ(
( LVW  -DKUH DOW VLH VWXGLHUW LP IQIWHQ 6HPHVWHU IU HLQ /HKUDPW DQ *UXQGVFKXOHQ







































































































































































([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
 9HUVXFKVSHUVRQ(
( LVW  -DKUH DOW VLH VWXGLHUW LP IQIWHQ 6HPHVWHU IU HLQ /HKUDPW DQ *UXQGVFKXOHQ













$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW













         
         
   
   
   
   
            
   
    
         
    
( 3 3 % $ ( % ( % $ ( 3 $ 3 % 3 % $ ( % ( (




































































































































































$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
5 5HIOHNWLHUWKHLW ,. ,QNRQVLVWHQ]
       
       
   
       
   
   
       
   
   
       
   
   
       
   
( 3 $ ( ( ( 3 3 $ ( 3 3 $ ( ( 3 3 $ ( 3 ( $ % 3 $






([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
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([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
9HUVXFKVSHUVRQ(
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([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
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([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
9HUVXFKVSHUVRQ(
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([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
9HUVXFKVSHUVRQ(
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$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
5 5HIOHNWLHUWKHLW ,. ,QNRQVLVWHQ]















































































































































$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
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([SORUDWLRQ .RQWH[WVHQVLWLYLWlW ,QNRQVLVWHQ] 5HIOHNWLHUWKHLW
'LHLP9HUJOHLFKPLWDQGHUHQ9HUVXFKVSHUVRQHQXQJHZ|KQOLFKXPIDQJUHLFKH%HDFKWXQJGHV
$VSHNWEHUHLFKV 3 NRPPW DXFK GDGXUFK ]XVWDQGH GDVV $ LQ %HREDFKWXQJVVLWXDWLRQHQ
WHLOZHLVHIDVWMHGH6FKOHUK\SRWKHVHNRPPHQWLHUW
9HUVXFKVSHUVRQ$
$ LVW  -DKUH DOW VLH VWXGLHUW LP QHXQWHQ 6HPHVWHU IU HLQ /HKUDPW DQ *UXQGVFKXOHQ

















































































































































































































$ 3UREOHPEHDUEHLWXQJVSUR]HVVH 0 PDWK,QKDOW $ DOOJHPHLQH$VSHNWH
. .ODVVH = =LHOH 9) 9RUHUIDKUXQJHQPLW
GHP)DOWSUREOHP
98 9RUHUIDKUXQJHQPLW0DWKHPDWLNXQWHUULFKW ( ([SORUDWLRQ
$/ $OWHUQDWLYH , ,QLWLLHUXQJ 8 8QVLFKHUKHLW
5 5HIOHNWLHUWKHLW ,. ,QNRQVLVWHQ]
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,FK HUNOlUH KLHUPLW GDVV PLU GLH 3URPRWLRQVRUGQXQJ GHU )DNXOWlW IU 0DWKHPDWLN XQG
,QIRUPDWLNGHU)ULHGULFK6FKLOOHU8QLYHUVLWlW-HQDEHNDQQWLVW
)HUQHUHUNOlUH LFKGDVV LFKGLHYRUOLHJHQGH$UEHLWVHOEVWXQGRKQHXQ]XOlVVLJH+LOIH'ULWWHU
DQJHIHUWLJW KDEH$OOH YRQPLU EHQXW]WHQ+LOIVPLWWHO SHUV|QOLFKH0LWWHLOXQJHQ XQG4XHOOHQ
VLQGLQGHU$UEHLWDQJHJHEHQ
'LH+LOIHHLQHV3URPRWLRQVEHUDWHUVZXUGHQLFKWLQ$QVSUXFKJHQRPPHQ'ULWWHKDEHQZHGHU




:HGHU IUKHU QRFK JHJHQZlUWLJ KDEH LFK DQ HLQHU DQGHUHQ +RFKVFKXOH HLQH 'LVVHUWDWLRQ
HLQJHUHLFKW












0 'HU$NWHXU EHDFKWHW$VSHNWHGHV)DFKLQKDOWV'LHVNRPPW LQVEHVRQGHUH LQ)RUPYRQ
$EVLFKWHQ RGHU %HJUQGXQJHQ VHLQHU (QWVFKHLGXQJHQ ]XP $XVGUXFN $VSHNWEHUHLFK
0
$ 'HU$NWHXUEHDFKWHWDQGHUHLQVEHVRQGHUHDIIHNWLYHXQGVR]LDOH$VSHNWHGHV8QWHUULFKWV
$VSHNWEHUHLFK $ +HOOJUQH0DUNLHUXQJHQ LP'LDJUDPP ]HLJHQ DQ GDVV VLFK GHU
$NWHXUPLWP|JOLFKHQ$XVZLUNXQJHQDQJHERWHQHU2SWLRQHQDXIDOOJHPHLQH$VSHNWHGHV
8QWHUULFKWV SURVSHNWLY DXVHLQDQGHU VHW]W ZlKUHQG GXQNOH 0DUNLHUXQJHQ IU
UHWURVSHNWLYH%HZHUWXQJHQGHUDNWXHOOHQXQGYRUKHULJHQ6LWXDWLRQHQVWHKHQ
. 'HU $NWHXU EHDFKWHW ,QIRUPDWLRQHQ EHU GLH 6FKXONODVVH LQ GHU GHU 8QWHUULFKW
VWDWWILQGHW
= 'HU$NWHXUEHDFKWHWHLJHQH=LHOVHW]XQJHQEH]JOLFKGHVDNWXHOOHQ'XUFKODXIHV







8 'HU $NWHXU OlVVW DXIJUXQG VHLQHU bXHUXQJHQ RGHU QDFK (LQVFKlW]XQJ GHV
9HUVXFKVOHLWHUV8QVLFKHUKHLWEHL(QWVFKHLGXQJHQHUNHQQHQ
5 'HU $NWHXU UHIOHNWLHUW GLH DNWXHOOH XQGRGHU YRUDQJHJDQJHQH 6LWXDWLRQHQ XQGRGHU
(QWVFKHLGXQJHQLQEHVRQGHUHP0DH
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